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Proposed  Rulemaking  and  Public  Hearing 
Regarding  Test  Procedures  for  Conven¬ 
tional  Ranges,  Conventional  Cooking 
Tops,  Conventional  Ovens,  Microwave 
Ovens  and  Microwave/Conventional 
Ranges  and  Determination  of  Further 
Delay  in  the  Publication  of  Proposed 
Test  Procedures  for  Any  Other  Class  of 
Kitchen  Ranges  and  Ovens 

AGEJJCY:  Department  of  Energy. 
ACTION:  Proposed  rule. 

SUMMARY:  The  Department  of  Energy 
(DOE)  hereby  proposes  to  amend  its 
regulations  in  order  to  prescribe  test 
procedures  for  conventional  ranges,  con¬ 
ventional  cooking  tops,  conventional 
ovens,  microwave  ovens,  and  micro¬ 
wave/conventional  ranges  under  the 
Energy  Policy  and  Conservation  Act 
(Act),  and  withdraws  the  Federal  Ener¬ 
gy  Administration’s  (FEA)  earlier  pro¬ 
posed  rulemaking  concerning  test  pro¬ 
cedures  for  conventional  ranges,  conven¬ 
tional  c<x)king  tops,  conventional  ovens, 
and  microwave  ovens.  Conventional 
ranges,  conventional  cooking  tops,  con¬ 
ventional  ovens,  microwave  ovens  and 
microwave/conventional  ranges  are 
classes  included  within  the  broader  typ>e 
of  appliances,  kitchen  ranges  and  ovens, 
covered  by  the  Act.  The  Act  requires  that 
standard  methods  for  testing  covered 
appliance  types  be  prescribed  as  part  of 
the  energy  conservation  program  for  ap¬ 
pliances.  The  Act  further  authorizes 
DOE  to  prescribe  test  procedures  for 
classes  within  a  given  t\T)e  of  covered 
product  and  permits  DOE  to  delav  the 
publication  of  proposed  test  procedures 
for  some  class  or  classes  within  a  given 
type.  DOE  has  determined  to  delay  the 
publication  of  proposed  test  procedures 
for  any  class  of  the  type  of  covered  prod¬ 
uct  designated  bv  the  Act  as  “kitchen 
ranges  and  ovens”  other  than  conven¬ 
tional  ranges,  conventional  cooking  tops, 
conventional  ovens,  microwave  ovens, 
and  microwave/conventional  ranges. 
The  intended  effect  of  this  proposal  is  to 
implement  the  Act’s  requirements  for 
the  solicitation  of  public  comments  be¬ 
fore  test  procedures  are  prescribed  and 
to  give  notice  of  DOE’s  determination  to 
delay  the  publication  of  certain  proposed 
test  procedures. 

DA’TES:  Comments  by  February  14, 
1978;  requests  to  speak  by  February  8, 
1978:  statements  by  February  13,  1978; 
hearing  to  be  held  on  February  16,  1978 
at  9:30  a.m. 

ADDRESSEES:  Comments  and  requests 
to  speak  at  the  hearing  to:  Executiye 
Communications.  Room  3317,  Depart¬ 
ment  of  Energy,  Box  QK,  Washington, 
D.C.  20461;  statements  to  Regulations 
Management,  Room  2214,  Department  of 
Energy,  2000  M  Street  NW.,  Washington, 


D.C.  20461.  Hearing  held  at:  Room  2105, 
2000  M  Street  NW.,  Washington,  D.C. 
20461. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

James  A.  Smith,  (Office  of  Conserva¬ 
tion  and  Solar  Applications) ,  Old  Post 
Office  Building.  Room  307,  12th  Street 
and  Pennsylvania  Avenue  NW.,  Wash¬ 
ington,  D.C.  20461,  202-566-4635. 

Robert  C.  Gillette,  (Hearing  Proce¬ 
dures),  2000  M  Street  NW.,  Room 
222A,  Washington,  D.C.  20461,  202- 
254-5201. 

Jim  Mema,  (Media  Relations),  12th 
and  Pennsylvania  Avenue  NW.,  Room 
3104,  Washington,  D.C.  20461,  202- 
566-9833. 

Michael  T.  Skinker,  (Office  of  the  Gen¬ 
eral  Counsel),  12th  and  Pennsylvania 
Avenue  NW.,  Room  7148,  Washington, 
D  C.  20461,  202-566-9750. 

SUPPLEMENTARY  INFORMATION: 

A.  Background 

On  October  1,  1977,  the  Department  of 
Energy  (DOE)  assumed  the  Federal  En¬ 
ergy  Administration’s  (FEA’s)  authority 
under  the  Energy  Policy  and  Conserva¬ 
tion  Act  (Act)  (Pub.  L.  94-163),  with 
regard  to  the  energy  conservation  pro¬ 
gram  for  appliances,  pursuant  to  section 
301  of  the  Department  of  Energy  Or¬ 
ganization  Act  (DOE  Act)  (Pub.  L.  95- 
91). 

Test  procedures  for  conventional 
ranges,  conventional  c(X)king  tops,  con¬ 
ventional  ovens,  and  microwave  ovens 
were  previously  proposed  by  FEA  by  no¬ 
tice  issued  June  9,  1977  (42  FR  30627, 
June  16.  1977),  which  solicited  oral  and 
written  comments  from  interested  per¬ 
sons.  A  public  hearing  on  those  proposed 
test  procedures  was  held  on  August  11, 
1977.  A  notice  correcting  a  number  of 
provisions  contained  in  those  test  pro¬ 
cedures  was  issued  July  1,  1977  (42  FR 
35170,  July  8,  1977).  After  considering 
the  comments  received  on  FEA’s  pro¬ 
posed  regulation  of  June  9,  1977  and  fur¬ 
ther  evaluation  of  those  proposed  test 
procedures,  DOE  has  decided  that  cer¬ 
tain  changes  are  required.  In  particular, 
DOE  has  concluded  that  the  method  of 
determining  the  different  useful  meas¬ 
ures  of  energy  consumption  provided  in 
those  proposed  test  procedures  should  be 
modified  and  that  test  procedures  should 
be  provided  for  the  “microwave/conven¬ 
tional  range”  class  of  “kitchen  ranges 
and  ovens.”  Because  the  changes  are  so 
significant  as  to  warrant  reproposal, 
DOE  today  withdraws  all  aspects  of  the 
rulemaking  concerning  test  procedures 
for  conventional  ranges,  conventional 
cooking  tops,  conventional  ovens,  and 
microwave  ovens  previously  proposed  by 
FEA. 

By  this  notice,  DOE  proposes  to  amend 
Chapter  II  of  Title  10,  Code  of  Federal 
Regulations,  in  order  to  prescribe  test 
procedures  for  conventional  ranges,  con¬ 
ventional  cooking  tops,  conventional 
ovens,  microwave  ovens,  and  microwave/ 
conventional  ranges  pursuant  to  section 
323,  42  U.S.C.  6293,  of  the  Act.  The  Act 


requires  that  DOE  prescribe  standard 
methods  for  tilting  covered  appliances 
and  further  authorizes  DOE  to  prescribe 
test  procedures  for  classes  within  a  given 
type  of  covered  product.  Conventional 
ranges,  conventional  cooking  tops,  con¬ 
ventional  ovens,  microwave  ovens,  and 
microwave/conventional  ranges  are 
classes  included  within  the  type  desig¬ 
nated  by  the  Act  as  “kitchen  ranges  and 
ovens.” 

The  adoption  of  test  procedures,  how¬ 
ever,  does  not  mean  that  actual  testing 
must  be  completed.  The  procedures 
merely  establish  standard  methods  for 
testing  when  testing  is  otherwise  re¬ 
quired  by  the  Act  Itself  or  by  regulations 
implementing  other  parts  of  the  pro¬ 
gram.  For  example,  the  Federal  Trade 
Commission  (FTC)  may  prescribe  rules, 
pursuant  to  its  labeling  authority  under 
the  appliance  program,  which  require 
that  the  test  procedimes  be  applied.  It  is 
contemplated  by  the  Act  that  the  test 
procedures  will  provide  different  meas¬ 
ures  of  energy  consumption  which  will 
be  useful  to  consumers  in  making  pur¬ 
chasing  decisions  when  the  measures  are 
required  by  the  FTC  to  be  placed  on  the 
labels  for  the  different  appliances. 

The  Act  also  requires  DOE  to  direct 
the  National  Bureau  of  Standards  (NBS) 
to  develop,  for  specifically  named  types 
of  covered  products,  test  procedures  for 
the  determination  of  the  estimated  an¬ 
nual  operating  cost  and  at  least  one  other 
useful  measure  of  energy  consumption 
which  DOE  determines  is  likely  to  assist 
consumers  in  making  purchasing  de¬ 
cisions.  Pursuant  to  the  Act,  DOE  di¬ 
rected  NBS  to  develop  test  procedures  for 
DOE’S  use  in  prescribing  test  procedures 
under  the  Act.  As  part  of  this  undertak¬ 
ing,  NBS  evaluated  existing  test  proce¬ 
dures  for  measuring  energy  consumption 
of  kitchen  ranges  and  ovens. 

NBS  transmitted  to  DOE  a  test  proce¬ 
dure  review  document  which  recom¬ 
mended  test  procedures  for  determining 
measures  of  energy  consumption  for  con¬ 
ventional  ranges,  conventional  c(X)king 
tops,  conventional  ovens,  and  microwave 
ovens  which  are  classes  of  the  broader 
appliance  type  designated  by  the  Act 
as  “kitchen  ranges  and  ovens.”  In  de¬ 
veloping  these  test  procedures,  NBS  con¬ 
sulted  with  Uie  technical  committees  of 
the  Association  of  Home  Appliance  Man¬ 
ufacturers  (AHAM),  the  American  Gas 
Association  Laboratories  (AGA  Labs), 
and  the  (jas  Appliance  Manufacturers 
Association  (GAMA) .  NBS  also  recom¬ 
mended  that  proposed  test  procedures  for 
any  other  class  of  the  type  “kitchen 
ranges  and  ovens”  be  delay^  until  suf¬ 
ficient  data  are  available.  Copies  of  this 
review  document  will  be  made  available 
for  inspection  by  interested  persons  as 
provided  for  later  in  this  notice. 

The  test  procedures  proposed  by  DOE 
today  are  based  in  large  part  on  discus¬ 
sions  with,  recommendations  of,  and  lab¬ 
oratory  data  derived  by,  NBS.  They  in¬ 
corporate  the  field  survey  data  and  the 
general  approach  of  the  proposed  AHAM 
Standard  Test  Method  for  Measuring  En¬ 
ergy  Consumption  of  Electric  and  Gas 
Ovens  and  Surface  Units  and  Microwave 
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Ovens  (ER-S-EC)  dated  August  2,  1976 
and  of  the  proposed  AHAM  Standard 
Performance  Evaluation  Procedure  for 
Microwave  Cooking  Appliances  (ER-4- 
MWO).  They  also  incorporate  the  gen¬ 
eral  approach  contained  in  the  Amer¬ 
ican  National  Standards  Institute 
(ANSI)  standard  ANS-C71.1-1972  for 
household  electric  ranges.  Some  pro¬ 
visions  for  conventional  ranges,  conven¬ 
tional  c(X)king  tops  and  conventional 
ovens  contained  in  the  ANSI  standard 
ANS-Z21. lb-1976  for  household  cooking 
gas  appliances  and  the  Underwriters 
Laboratories  Incorporated  (UL)  stand¬ 
ard  UL-858  for  household  electric  ranges 
were  also  incorporated.  Copies  of  this 
material  will  be  made  available  for  in¬ 
spection  by  interested  persons  as  pro¬ 
vided  for  later  in  this  notice. 

Pursuant  to  section  301  of  the  DOE 
Act,  DOE  became  responsible  for  com¬ 
plying  with  section  32  of  the  Federal  En¬ 
ergy  Administration  Act  of  1974  (FEA 
Act)  (15  U.S.C.  761  et  seq.),  as  amended 
by  section  9  of  the  Federal  Energy  Ad¬ 
ministration  Authorization  Act  of  1977 
(Pub.L.  95-70). 

Sections  32  (a)  and  (b)  of  the  FEA  Act 
provide  that: 

(a)  If  any  proposed  rule  by  the  Adminis¬ 
trator  contains  any  commercial  standards,  or 
specifically  authorizes  or  requires  the  use  of 
any  such  standards,  then  any  general  notice 
of  the  proposed  rulemaking  shall; 

(1)  Identify,  by  name,  the  organization 
which  promulgated  such  standards;  and 

(2)  State  whether  or  not,  in  the  judgment 
of  the  Administrator,  such  organization  com¬ 
plied  with  the  requirements  of  subsection 
(b)  in  the  promulgation  of  such  standards. 

(b)  An  organization  complies  with  the 
requirements  of  this  subsection  in  promul¬ 
gating  any  commercial  standards  if: 

(1)  It  gives  Interested  persons  adequate 
notice  of  the  proposed  promulgation  of  the 
standards  and  an  opportunity  to  participate 
in  the  promulgation  process  through  the 
presentation  of  their  views  in  hearings  or 
meetings  which  are  open  to  the  public; 

(2)  The  membership  of  the  organization 
at  the  time  of  the  promulgation  of  the 
standards  is  sufficiently  balanced  so  as  to 
allow  for  the  effective  representation  of  all 
Interested  persons; 

(3)  Before  promulgating  such  standards, 
it  makes  available  to  the  public  any  records 
of  proceedings  of  the  organization,  and  any 
document”  letters,  memorandums,  and  ma¬ 
terials,  relating  to  such  standards  and 

(4)  It  has  procedures  allowing  interested 
persons  to: 

(A)  Obtain  a  reconsideration  of  any  action 
taken  by  the  organization  relating  to  the 
promulgation  of  such  standards,  and 

•  B)  Obtain  a  review  of  the  standards  (in¬ 
cluding  a  review  of  the  basis  or  adequacy  of 
such  standards). 

The  findings  required  of  DOE  by  sec¬ 
tion  32  of  the  FEA  Act  serve  to  alert  the 
public  and  DOE  to  the  use  and  back¬ 
ground  of  commercial  standards  in  a 
proposed  rulemaking  and,  through  the 
comment  and  hearing  process,  allow  in¬ 
terested  persons  to  make  known  their 
views  regarding  the  appropriateness  of 
the  use  of  those  particular  commercial 
standards  in  that  proposed  rulemaking. 
Any  negative  finding  does  not  reflect  a 
determination  by  DOE  of  any  illegality, 
culpability,  or  liability  on  the  part  of 


the  non-governmental  organizations 
named. 

As  noted  above,  the  rulemaking  pro¬ 
posed  today  contains  elements  of  three 
commercial  standards  promulgated  by 
two  non-governmental  organizations, 
ANSI  and  UL.  Both  ANSI  and  UL  were 
accorded  an  opportunity  to  submit  rele¬ 
vant  information  to  facilitate  the  re¬ 
quired  findings  process. 

DOE  has  made  the  following  determi¬ 
nations  regarding  UL  with  respect  to 
standard  UL-858: 

1.  With  regard  to  subsection  32(b)(1), 
DOE  has  determined  UL  did  not  provide  in¬ 
terested  persons  adequate  notice  of  the  pro¬ 
posed  promulgation.  It  did  give  interested 
persons  an  opportunity  to  participate  in  the 
promulgation  process  through  the  presenta¬ 
tion  of  their  views  in  meetings  open  to  the 
public. 

2.  With  regard  to  subsection  32(b)  (2) ,  DOE 
has  determined  UL  did  not  have  a  member¬ 
ship  sufficiently  balanced  so  as  to  allow  ef¬ 
fective  representation  of  all  Interested  per¬ 
sons  since  it  excluded  from  membership 
manufacturers  of  the  products  for  which  it 
set  safety  standards. 

3.  With  regard  to  subsection  32(b)  (3) ,  DOE 
has  determined  UL  did  make  available  to 
the  public  any  records  of  proceedings  of 
the  organization  and  material  relating  to 
its  standards  prior  to  the  promulgation  of  its 
standards. 

4.  With  regard  to  subsection  32(b)(4) 
DOE  has  determined  that  UL  did  have  pro¬ 
cedures  allowing  interested  persons  to  obtain 
a  reconsideration  of  any  action  by  the  orga¬ 
nization  pertaining  to  the  promulgation  of 
commercial  standards,  and  to  obtain  a  review 
of  the  standards,  including  a  review  of  their 
basis  and  adequacy. 

DOE  has  made  the  following  deter¬ 
minations  regarding  ANSI  with  respect 
to  standards  ANS-Z21.1b-1976  and  ANS- 
C.71. 1-1972: 

1.  With  regard  to  subsection  32(b)(1), 
DOE  has  determined  that  ANSI  did  provide 
interested  persons  adequate  notice  of  the 
proposed  promulgation  of  commercied  stand¬ 
ards  and  an  opportunity  to  participate,  in  the 
committee  promulgation  process,  through 
the  presentation  of  their  views  at  meetings 
open  to  the  public. 

2.  With  regard  to  subsection  32(b)  (2) ,  DOE 
has  found  that  for  the  specific  subsections 
of  ANS-Z.21. lb-1976  and  ANS-C.71. 1-1972 
employed  in  this  proposed  rulemaking,  the 
membership  of  ANSI  was  sufficiently  balanced 
so  as  to  allow  for  the  effective  representation 
of  all  piersons  Interested  in  those  subsections. 
(DOE  does  not  hereby  make  a  determina¬ 
tion  regarding  the  balance  of  ANSI's  mem¬ 
bership  with  respect  to  the  subsections  of 
these  standards  which  are  not  relevant  to 
this  proposed  rule.  For  purposes  of  this  pro¬ 
posed  rule,  DOE  considers  the  requirements 
of  section  32(b)(2)  met  where  the  balance 
of  the  membership  of  the  organization  is  re¬ 
viewed  with  respect  to  the  particular  sections 
of  a  standard  actually  employed  in  the  pro¬ 
posed  rule.) 

3.  With  regard  to  subsection  32(b)(3), 
DOE  has  determined  that  ANSI  does,  prior 
to  the  promulgation  of  commercial  stand¬ 
ards  make  available  to  the  public  any  records 
and  materials  relating  to  such  standards. 

4.  With  regard  to  subsection  32(b)(4), 
DOE  has  determined  that  ANSI  does  have 
procedures  allowing  interested  persons  to 
obtain  a  reconsideration  of  any  action  taken 
by  the  organization  relating  to  the  promul¬ 
gation  of  such  standards  and  a  review  of  the 
standards,  including  a  review  of  the  basis 
or  adequacy  of  such  standards. 


Informatiom  regarding  the  basis  for 
the  determinations  made  above  is  avail¬ 
able  for  inspection  by  interested  persons 
as  provided  for  later  in  this  notice.  DOE 
notes  that  portions  of  the  above  men¬ 
tioned  standards  were  employed  in  this 
proposed  rulemaking  following  the  rec¬ 
ommendation  of  NBS  that  these  stand¬ 
ards  provided  a  sound  method  of  ac¬ 
complishing  the  purposes  for  which  they 
were  used. 

In  addition  to  the  organizations  noted 
earlier,  this  proixjsed  rulemaking  incor¬ 
porates  elements  of  two  draft  AHAM 
standards.  DOE  notes  that  these  draft 
standards  have  not  yet  been  promul¬ 
gated.  DOE  has,  therefore,  not  made  sec¬ 
tion  32(b)  findings  with  respect  to  these 
draft  standards  because  that  section  re¬ 
quires  such  findings  only  in  the  case  of 
promulgated  standards. 

In  this  proposed  rulemaking,  DOE  is 
providing  interested  persons  an  oppor¬ 
tunity  to  comment  on  the  appropriate¬ 
ness  of  the  elements  of  these  standards 
which  are  proposed  for  use  in  the  test 
procedures.  Comments  are  specifically 
requested  on  any  specific  changes  the 
commenter  believes  are  necessary  to 
make  the  standards  appropriate  for  the 
purposes  of  testing  conventional  ranges, 
conventional  cooking  tops,  conventional 
ovens,  microwave  ovens,  and  microwave/ 
conventional  ovens. 

DOE  is  today  withdrawing  the  previ¬ 
ously  proposed  definitions  in  section 
430.2  of  “surface  unit,”  “electric  range,” 
and  “non-electric  range.”  DOE  is  today 
proposing  the  amendment  of  Section 
430.2  by  inserting  a  definition  of  “surface 
unit”  and  by  adding  new  definitions  of 
“kitchen  ranges  and  ovens”  and  of  each 
of  the  different  classes  of  the  type 
“kitchen  ranges  and  ovens.”  DOE  is  also 
proposing  to  amend  section  430.2  by  add¬ 
ing  a  definition  of  the  term  “basic 
model”  for  kitchen  ranges  and  ovens  by 
adding  a  subparagraph  (9)  of  that  sec¬ 
tion.  Definitions  of  the  terms  “DOE” 
and  “Secretary”  have  also  been  proposed 
for  addition  to  Subpart  A  for  the  pur¬ 
pose  of  clarification.  Comments  on  these 
definitions  are  timely  as  provided  below. 

B.  Outline  of  Part  430 

By  notice  issued  May  24,  1977  (42  FR 
27896,  June  1,  1977),  FEA  established 
Subparts  A  and  B  of  Part  430,  Chapter 
II  of  Title  10,  Code  of  Federal  Regula¬ 
tions.  Certain  definitions  and  general 
provisions  applicable  to  the  energy  con¬ 
servation  program  for  appliances  have 
been  promulgated  in  Subpart  A.  Final 
test  procedures  for  room  air  condition¬ 
ers,  dishwashers,  clothes  dryers,  water 
heaters,  television  sets,  electric-refrig¬ 
erators,  electric  refrigerator-freezers, 
clothes  washers,  humidifiers,  dehumidi¬ 
fiers,  and  central  air  conditioners  have 
been  prescribed  in  Subpart  B.  Other  test 
procedures  have  been  proposed  for  inclu¬ 
sion  in  Subpart  B.  By  this  rulemaking, 
DOE  is  proposing  test  procedures  for 
conventional  ranges,  conventional  cook¬ 
ing  tops,  conventional  ovens,  and  micro¬ 
wave/conventional  ranges,  and  is  includ¬ 
ing  a  determination  to  delay  the  publi- 
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cation  of  test  procedures  for  any  other 
class  of  the  type  “kitchen  ranges  and 
ovens.”  FEA  also  proposed  a  Subpart  C 
for  appliance  energy  efficiency  improve¬ 
ment  targets.  An  outline  of  the  provi¬ 
sions  of  Subparts  A  and  B  of  Part  430 
which  have  so  far  been  established  is  as 
follows; 

Subpart  A — General  Provisions 

Sec. 

430.1  Purpose  and  Scope. 

430.2  Definitions. 

Subpart  B — 1'est  Procedures 

430.21  Purpose  and  Scope. 

430.22  Test  Procedures  for  Measures  of 

Energy  Consumption ; 

(a)  Refrigerators  and  refrigerator- 
freezers. 

(b)  Freezers. 

(c)  Dishwashers. 

(d)  Clothes  dryers. 

(e)  Water  heaters. 

(f)  Room  air  conditioners. 

*  •  •  •  • 

(h)  Television  sets. 

•  *  •  *  • 

(j)  Clothes  Washers. 

(k)  Humidifiers. 

(l)  Dehumldlfiers. 

(m)  Central  air  conditioners. 

430.23  Units  to  be  Tested  (Reserved). 

430.24  Representations  Regarding  Measures 

of  Energy  Consumption: 

(a)  Refrigerators  and  refrigerator- 

freezers. 

(b)  Freezers. 

(c)  Dishwashers. 

(d)  Clothes  dryers. 

•  (e)  Water  heaters. 

(f)  Room  air  conditioners. 

•  •  *  »  • 

(h)  Television  sets. 

•  •  *  •  • 

( j )  Clothes  washers. 

(k)  Humidifiers. 

(l)  Dehumldlfiers. 

(m)  Central  air  conditioners. 

Appendices  to  Subpart  B 

Appendix  Al— Uniform  Test  Method  for 
Measuring  the  Energy  Consump¬ 
tion  of  Electric  Refrigerators 
and  Electric  Refrigerator-Freez¬ 
ers. 

*  *  *  •  * 

Appendix  B — Uniform  Test  Method  for 
Measuring  the  Energy  Con¬ 
sumption  of  Freezers. 

Appendix  C — Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Dishwashers. 

Appendix  D — Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Clothes  Dryers. 
Appendix  E— Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Water  Heaters. 
Appendix  F — Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Room  Air  Condition¬ 
ers. 

•  •  *  *  » 

Appendix  H — Uniform  Test  Method  for  Meas¬ 
uring  the  .  Energy  Consump¬ 
tion  of  Television  Sets. 

•  •  *  »  * 

Appendix  J— Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Clothes  Washers. 


Appendix  K1 — Uniform  Test  Method  for 
Measuring  the  Energy  Con¬ 
sumption  of  Central  System 
Humidifiers. 

Appendix  K2 — Uniform  Test  Method  for 
Measuring  the  Energy  Con¬ 
sumption  of  Room  Humid¬ 
ifiers. 

Appendix  L — Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Dehumldlfiers. 

Appendix  M — Uniform  Test  Method  for  Meas¬ 
uring  the  Energy  Consump¬ 
tion  of  Central  Air  Condi¬ 
tioners. 

C.  Measures  of  Energy  Consumption 

The  Act  requires  DOE  to  prescribe  test 
procedures  for  the  determination  of  es¬ 
timated  annual  operating  costs  and  at 
least  one  other  useful  measure  of  energy 
consumption  which  the  Secretary  deter¬ 
mines  is  likely  to  assist  consumers  in 
making  purchasing  decisions. 

DOE  is  proposing  to  establish  esti¬ 
mated  annual  operating  costs  for  con¬ 
ventional  ranges,  conventional  cooking 
tops,  conventional  ovens,  microwave 
ovens,  and  microwave/conventional 
ranges  (sections  430.22(i)  (l)-(8) ).  In 
each  case,  the  estimated  annual  operat¬ 
ing  cost  will  be  the  product  of  the  total 
energy  consumption  for  the  representa¬ 
tive  average-use  cycle  of  one  year  (an¬ 
nual  energy  consumption)  times  the 
cost  of  the  energy  (representative  aver¬ 
age  unit  costs  as  provided  pursuant  to 
section  323(b)  (2)  of  the  Act).  For  each 
appliance  which  uses  both  gas  and  elec¬ 
trical  energy,  the  estimated  annual  op¬ 
erating  cost  for  that  appliance  is  deter¬ 
mined  by  separately  calculating  the 
estimated  annual  Oi,. rating  cost  for  each 
source  of  energy  and  then  adding  the 
costs  together. 

The  total  annual  energy  consumption 
for  a  conventional  range  is  the  sum  of  the 
annual  energy  consumption  of  the  con¬ 
ventional  cooking  top  plus  the  annual 
energy  consumption  of  any  conventional 
ovens. 

The  total  annual  energy  consumption 
of  a  conventional  cooking  top  is  the  sum 
of  the  annual  energy  consumption  of 
any  continuously  burning  gas  pilot  lights 
(4.2.2.2  of  Appendix  I)  plus  the  annual 
cooking  energy  consumption  of  the  con¬ 
ventional  cooking  top.  The  annual  cook¬ 
ing  energy  consumption  is  determined 
from  the  quotient  of  the  annual  useful 
cooking  energy  output  of  the  conven¬ 
tional  cooking  top,  as  determined  from 
ttie  AHAM  field  and  laboratory  study, 
divided  by  the  qooking  efficiency  of  the 
conventional  cooking  top  (4.2.1  of  Ap¬ 
pendix  I) . 

The  total  annual  energy  consumption 
of  a  conventional  oven  is  the  sum  of 
the  annual  energy  consumption  of  the 
self -cleaning  operation  of  the  conven¬ 
tional  oven,  plus  the  annual  energy  con¬ 
sumption  of  any  clocks,  plus  the  annual 
energy  consumption  of  any  continuously 
burning  pilot  lights,  plus  the  annual 
cooking  energy  consumption  of  the  con¬ 
ventional  oven.  The  annual  c(X)king  en¬ 
ergy  consumption  of  the  conventional 
oven  is  determined  from  the  annual  use¬ 
ful  cooking  energy  output  for  the  con¬ 


ventional  oven  and  the  conventional 
oven  test  data  (4.1.2.1  of  Appendix  I).  If 
the  oven  can  be  operated  in  more  than 
one  baking  mode,  such  as  with  or  with¬ 
out  forced  convection,  the  determination 
of  the  annual  c<x>king  energy  consump¬ 
tion  of  the  oven  utilizes  the  average  test 
energy  consumption  of  the  oven  (4.1. 1.3 
of  Appendix  I),  as  tested  in  all  modes 
of  operation.  Also,  if  the  basic  model 
tested  has  more  than  one  conventional 
oven,  the  annual  cooking  energy  con¬ 
sumption  of  the  ovens  of  that  basic 
model  is  the  average  of  the  sum  of  the 
cooking  energy  consumptions  for  each 
of  the  ovens.  The  annual  energy  con¬ 
sumption  of  the  self -cleaning  operation 
of  a  conventional  oven  is  the  product  of 
the  energy  consumption  of  the  self- 
cleaning  operation  (3.2.1. 1  of  Appendix 
I)  times  11  for  electric  ovens  and  7  for 
gas  ovens.  These  figures  represent  the 
average  number  of  times  the  self -clean¬ 
ing  operation  of  the  different  types  of 
conventional  ovens  is  used  per  year.  The 
representative  average  number  of  times 
the  self -cleaning  operation  of  a  conven¬ 
tional  oven  is  used  per  year  is  based  on 
NBS’  recommendation  to  DOE. 

The  annual  energy  consumption  of 
any  continuously  burning  pilot  lights  of 
a  conventional  gas  oven  is  the  energy 
consumed  hourly  by  the  pilot  lights  times 
8,460  hours  per  year.  The  continuously 
burning  pilot  lights  are  consuming 
energy  each  hour  of  the  year  (there  are 
8,760  hours  in  a  year).  NBS  has  deter¬ 
mined  that  300  hours  of  the  energy  con¬ 
sumed  by  any  of  the  oven’s  pilot  lights 
contributes  to  the  ‘^nergy  consumed  by 
the  conventional  gas  oven  when  the  oven 
is  being  used  for  heating  food.  Therefore, 
the  energy  consumed  by  the  continuous¬ 
ly  burning  lights  per  hour  is  multiplied 
by  8,460  rather  than  8,760  hours  to  arrive 
at  the  annual  energy  consumption  for 
the  pilot  lights. 

The  annual  energy  consumption  of  a 
microwave  oven  is  the  sum  of  the  annual 
energy  consumption  of  any  features  of 
the  oven  which  use  energy  when  the 
microwave  oven  is  turned  off  plus  the 
quotient  of  the  annual  useful  cooking 
energy  output  divided  by  the  oven’s 
cooking  efficiency  (4.4.4.  of  Appendix  I) . 

The  annual  energy  consumption  of  a 
microwave/conventional  range  is  the 
sum  of  the  annual  energy  consumption 
of  the  conventional  oven,  the  microwave 
oven,  and  the  conventional  cooking  top 
that  comprise  the  basic  model  of  the 
microwave/conventional  range.  The  to¬ 
tal  annual  energy  consumption  of  each 
of  these  components  is  determined  as 
previously  described  in  this  preamble; 
except  with  respect  to  the  determination 
of  the  annual  cooking  energy  consump¬ 
tions  of  the  conventional  oven  and  the 
conventional  cooking  top  discussed 
below. 

There  is  little  actual  field  data  on  the 
usage  of  a  conventional  cooking  top  and 
a  conventional  oven  in  combination  with 
a  microwave  oven.  The  AHAM  field  sur¬ 
vey,  however,  indicated  that  a  micro- 
wave  oven  was  used  more  to  replace  us¬ 
age  of  a  cooking  top  than  of  a  conven- 
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tional  oven.  Therefore,  for  the  purpose 
of  estimating  the  annual  energy  con¬ 
sumption  of  microwave/conventional 
ranges,  DOE  has  assumed  that  75  per¬ 
cent  of  the  microwave  oven  usage  has 
been  to  replace  the  cooking  top  usage 
and  the  remaining  25  percent  has  been 
to  replace  the  conventional  oven  usage. 

It  has  also  been  assumed  that  the  an¬ 
nual  useful  cooking  energy  output  of  the 
microwave  oven  portion  of  the  micro¬ 
wave/conventional  range  is  the  same  as 
that  of  a  counter-top  microwave  oven, 
34.2  kwh  per  year;  and  that  the  total 
useful  cooking  energy  output  of  the 
microwave/conventional  range  is  the 
same  as  that  of  a  conventional  range, 
324.8  kwh  per  year.  The  industry  and 
other  interested  persons  are  encouraged 
to  provide  any  reliable  data  to  DOE  as 
it  becomes  available  concerning  the 
actual  usage  by  consumers  of  micro¬ 
wave/conventional  ranges. 

The  annual  useful  cooking  energy  out¬ 
puts  of  conventional  ranges,  conven¬ 
tional  cooking  tops,  conventional  ovens, 
and  microwave  ovens,  and  microwave/ 
conventional  ranges  were  determined 
from  field  .survey  data  obtained  by  NBS 
from  AHAM.  In  the  AHAM  survey,  these 
appliances  were  monitored  during  actual 
home  use  to  determine  the  total  energy 
consiuned.  The  annual  useful  cooking 
energy  output  figures  for  these  appliances 
represent  the  energy  actually  absorbed 
by  the  food  for  cooking  and  were  com¬ 
puted  by  multiplying  the  appliance’s 
cooking  efficiency  times  its  annual  cook¬ 
ing  energy  consumption.  The  annual 
cooking  energy  consumption  of  a  con¬ 
ventional  oven  was  determined  by  sub¬ 
tracting  the  estimated  annual  energy 
consumption  of  the  self -cleaning  opera¬ 
tion  and  the  electric  clock  from  the  field 
data  for  the  total  annual  energy  con¬ 
sumption  of  the  conventional  oven.  Also, 
all  modes  of  cooking  on  each  accounted 
(e.g.,  broiler  of  an  oven,  griddle  of  a 
cooking  top)  were  potentially  accounted 
for  by  the  energy  consumption  data  from 
the  AHAM  survey.  The  appliances  were 
then  tested  by  laboratory  methodology 
very  similar  to  that  proposed  today  to 
determine  their  cooking  eflaciency.  While 
the  annual  energy  consumption  figures 
generated  by  the  survey  potentially  in¬ 
cluded  all  modes  of  cooking,  the  labora¬ 
tory  methodology  used  to  determine  the 
cooking  efficiency  of  the  appliance  meas¬ 
ures  only  the  energy  consumed  when  the 
appliance  is  operated  as  it  would  pri¬ 
marily  be  used  by  consumers  (e.g.,  bak¬ 
ing  in  an  oven) .  NBS  has  determined  that 
the  uniform  test  method  for  mea.suring 
the  energy  consumption  of  conventional 
ranges,  conventional  cooking  tops,  con¬ 
ventional  ovens,  microwave  ovens,  and 
microwave  conventional  ranges  provides 
data  that  are  representative  of  actual 
consumer  use  in  the  home. 

The  annual  useful  cooking  energy  out¬ 
put  figures  proposed  in  these  test  proce¬ 
dures  are:  324.8  kilowatt-hours  per  year 
(1,109,000  Btu’s  per  year)  for  conven¬ 
tional  ranges  and  for  microwave /conven¬ 
tional  ranges,  277.7  kilowatt-hours  per 
year  (948,000  Btu’s  per  year)  for  con¬ 
ventional  cooking  vops;  47.09  kilowatt- 
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hours  per  year  (160,700  Btu’s  per  year) 
for  conventional  ovens;  and  34.2  kilo¬ 
watt-hours  per  year  for  microwave  ovens. 
Copies  of  the  AHAM  field  survey  data 
may  be  obtained  for  review  by  interested 
persons  as  provided  for  later  in  this 
notice. 

Two  additional  proposed  measures 
(section  430.22(i)  (9)  and  (10))  that 
are  likely  to  assist  consumers  in  making 
purchasing  decisions  are  the  cooking  ef¬ 
ficiency  and  the  energy  factor. 

For  all  conventional  ovens  the  cooking 
efficiency  is  the  quotient  of  the  annual 
useful  cooking  energy  output  divided  by 
the  annual  cooking  energy  consumption 
(4.1.3  of  Appendix  I) . 

For  all  conventional  cooking  tops  the 
cooking  efficiency  is  the  arithmetic  aver¬ 
age  of  the  cooking  efficiencies  of  its  in¬ 
dividual  heating  elements.  The  cooking 
efficiency  of  a  heating  element  is  the  quo¬ 
tient  of  the  energy  absorbed  by  the  test 
block  divided  by  the  energy  input  to  the 
heating  element  during  the  test  (4.2.1  of 
Appendix  I) . 

’The  cooking  efficiency  for  conventional 
ranges  and  microwave/conventional 
ranges  (4.3.2  and  4.5.2  respectively  of  Ap¬ 
pendix  I)  is  defined  as  the  quotient  of  the 
annual  useful  cooking  energy  output 
divided  by  the  annual  cooking  energy 
consumption  for  the  range  under  test. 

For  microwave  ovens,  the  cooking  effi¬ 
ciency  is  defined  as  the  average  of  the 
sum  of  the  microwave  oven’s  cooking  effi¬ 
ciencies  for  the  four-test  loads  (4.4.3  of 
Appendix  I) .  ’The  microwave  oven’s 
cooking  efficiency  for  a  specific  test  load 
is  defined  as  the  quotient  of  the  product 
of  the  average  microwave  power  output, 
expressed  in  watts,  times  the  elapsed  test 
time  in  seconds,  divided  by  the  product 
of  the  energy  consumed  during  the  test 
in  watt-hours  times  3,600  seconds  per 
hour  (4.4.2  of  Appendix  I) . 

For  conventional  ranges,  conventional 
cooking  tops,  conventional  ovens,  micro- 
wave  ovens,  and  microwave/conventional 
ranges  the  energy  factor  is  defined  as  the 
ratio  of  the  annual  useful  cooking  energy 
output  of  the  appliance  to  its  total  an¬ 
nual  energy  consumption. 

DOE  recognizes  that  there  may  be  ad¬ 
ditional  useful  measures  of  energy  con¬ 
sumption  for  conventional  ranges,  con¬ 
ventional  cooking  tops,  conventional 
ovens,  microwave  ovens,  and  microwave/ 
conventional  ranges  other  than  the 
measures  described  above.  Accordingly, 
today’s  proposal,  in  proposed  subpara¬ 
graph  430.22(i)  (11),  provides  for  other 
useful  measures  which  the  Secretary  de¬ 
termines  are  hkely  to  assist  consumers 
in  making  purchasing  decisions.  These 
measures,  however,  must  be  derived  from 
the  application  of  the  uniform  test  meth¬ 
od  proposed  today  as  Appendix  I  to  Sub¬ 
part  B.  Manufacturers  would,  if  required, 
only  have  to  perform  various  computa¬ 
tions  while  still  applying  the  same  test 
method  contained  in  Appendix  I.  For  ex¬ 
ample,  if  the  Secretary  determined  that 
a  per-day  energy  cost  would  aid  con¬ 
sumers  in  making  purchasing  decisions, 
this  cost  could  be  derived  by  applying 
the  uniform  test  procedures  to  calculate 
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the  estimated  annual  operating  cost  and 
then  dividing  by  365  days  per  year  to 
achieve  a  per-day  cost  figure. 

I  D.  Laboratory  Methodology 

ij’roposed  Appendix  I  to  Subpart  B  pro¬ 
vides  for  a  controlled  laboratory  en- 
virbnment  for  measuring  energy  con¬ 
sumption  for  the  various  conventional 
ranges,  conventional  cooking  tops,  con- 
vetitional  ovens,  microwave  ovens  and 
microwave/conventional  ranges  which 
ar(!  available  to  the  consumer.  The  pro¬ 
posed  test  procedures  apply  to  appliances 
which  may  contain  energy  consuming 
co^>king  features  and  devices  which  are 
nolt  accounted  for  in  the  laboratory  test 
measurements.  Such  cooking  features 
may  include  broilers,  griddles,  grills  or 
deep-well  cookers.  Such  devices  may  in¬ 
clude  automatic  temperature  controlled 
surface  units,  keep-warm  timers  or  other 
energy  consuming  devices.  The  effect 
these  cooking  features  or  devices  may 
have  on  the  annual  energy  consumption 
of  the  appliance  in  actual  use  by  the  con¬ 
sumer  cannot  be  quantified  due  to  the 
lack  of  data  on  the  separate  energy  con¬ 
sumption,  energy  efficiency,  and  con¬ 
sumer  usage  of  these  cooking  features 
or  devices.  NBS,  however,  has  determined 
that  the  proposed  test  procedures  pro¬ 
duce  results  in  the  laboratory  which  are 
representative  of  the  energy  that  would 
be  consumed  annually  by  that  appliance 
in  the  home.  DOE  specifically  requests 
comments  and  data  from  manufactur¬ 
ers  and  other  interested  persons  regard¬ 
ing  the  energy  consumption,  cooking  effi¬ 
ciency,  energy  factor  and  consumer  usage 
patterns  on  any  such  cooking  features  or 
devices. 

A  conventional  oven  cooks  food  by 
heating  a  compartment  into  which  the 
food  has  been  placed.  ’The  food  is  cooked 
by  absorbing  the  heat  in  the  compart¬ 
ment.  In  the  proposed  test  procedures  for 
conventional  ovens,  an  anodized  alumi¬ 
num  alloy  block  is  used  as  the  standard 
test  load.  A  metal  block  is  iised  because 
it  provides  a  standard,  imiform,  and  re¬ 
peatable  means  of  testing  the  oven  and 
reduces  the  variability  that  might  occur 
if  other  loads  were  used.  The  proposed 
test  procedures  require  that  the  temper¬ 
ature  of  the  test  block  be  raised  234“ 
above  its  initial  temperature.  The 
proposed  temperature  rise  and  block 
specifications  are  based  on  tests  and 
studies  done  by  the  industry  and  NBS 
which  indicate  that  these  conditions 
simulate,  in  a  controlled  laboratory  -en¬ 
vironment,  the  actual  average  use  of  the 
conventional  oven  in  the  home.  Copies 
of  these  data  may  be  obtained  for  re¬ 
view  by  interested  persons,  as  provided 
for  later  in  this  notice. 

For  conventional  cooking  tops  a  metal 
block  is  again  used  as  the  standard  test 
load.  For  electric  heating  elements  two 
different  sized  test  blocks  are  used  de¬ 
pending  on  the  size  of  the  heating  ele¬ 
ment.  The  larger  of  these  test  blocks  is 
used  to  test  all  gas  heating  elements.  The 
difference  in  the  size  and  the  weight  of 
the  test  blocks  are  proposed  because  they 
are  the  standard  measures  used  in  the 
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proposed  AHAM  standard  ER-5EC  and 
provide  repeatable  and  accurate  test 
results. 

The  proposed  test  procedures  for  con¬ 
ventional  cooking  tops  provide  that  the 
standard  test  block  be  raised  144‘’F 
above  its  initial  temperature  (3.1.2  of 
Appendix  I) .  the  energy  input  to  the  gas 
or  electric  heating  element  is  then  de¬ 
creased  by  reducing  the  energy  Input 
rate  from  its  maximum  value  to  25  per¬ 
cent  of  its  maximum  value  for  15  min¬ 
utes  in  order  to  represent  actual  use 
conditions  in  the  home.  The  proposed 
specified  loads  and  temperature  control 
procedures  are  based  on  NBS’  recom¬ 
mendation  which,  in  turn,  is  based  on 
industry  studies.  Copies  of  these  docu¬ 
ments  will  be  made  available  for  inspec¬ 
tion  by  interested  persons,  as  provided 
for  later  in  this  notice. 

A  microwave  oven  heats  by  the  trans¬ 
mission  of  electromagnetic  waves  (micro- 
wave  energ>’ )  to  the  food  rather  than  by 
conduction.  The  energy  is  absorbed  by 
the  food  and  converted  to  heat.  The  pro¬ 
posed  microwave  oven  test  procedure 
uses  glass  beakers  filled  with  different 
quantities  of  distilled  w'ater  containing 
one  percent  sodium  chloride  (NaCl)  as 
the  standard  test  loads.  Glass  beakers 
filled  with  the  salt  water  solution  are 
used  because  the  glass  transmits  the 
microwave  energy’  and  the  saline  solu¬ 
tion  absorbs  the  microwave  energy  in  the 
same  manner  as  food  does.  Metal  bloci  s 
would  not  be  appropriate  for  the  test 
load  since  metal  reflects  microwave  en¬ 
ergy.  Specified  quantities  of  the  saline 
solution  are  proposed  as  the  test  loads, 
rather  than  food,  in  order  to  provide 
repeatable,  accurate  and  uniform  test 
results.  Test  loads  of  275,  500,  1,000,  and 
2,000  milliliter  water  loads  raised  45  ±9° 

F  above  their  initial  temperature  are 
proposed  in  order  to  determine  the 
microwave  oven’s  average  power  output. 
Based  on  discussions  with  the  industry, 
NBS  has  determined  that  the  proposed 
microwave  oven  test  loads  and  tempera¬ 
ture  rise  provide  a  representative  simu¬ 
lation  in  the  laboratory  of  the  actual 
use  of  microwave  ovens  in  the  home. 

Section  323(a)(3)  of  the  Act  requires 
that  proposed  test  procedures  for  kitch¬ 
en  ranges  and  ovens  be  published  not 
later  than  September  30,  1976.  Section 
323(a)(6)  of  the  Act,  however,  provides 
that  the  publication  of  proposed  test 
procedures  for  a  type  of  covered  product 
(or  class  thereof)  may  be  delayed  be¬ 
yond  the  required  dates  of  publication  if 
it  is  determined  that  publication  of  the 
proposed  test  procedures  cannot  be  made 
within  the  applicable  time  period  and 
notice  of  such  determination  is  published 
in  the  Federal  Register.  On  October  21, 
1976,  FEA  issued  a  notice  including  its 
determination  of  the  necessity  to  delay 
the  publication  of  proposed  l^t  proce¬ 
dures  for  kitchen  ranges  and  ovens  (41 
FR  47286,  October  28,  1976). 

In  addition  to  proposing  test  proce¬ 
dures  for  most  classes  of  “kitchen  ranges 
and  ovens’’  today,  DOE  hereby  gives  no¬ 
tice  of  its  determination  to  delay  further 
the  publication  of  proposed  test  proce¬ 
dures  for  any  class  of  the  type  “kitchen 


ranges  and  ovens’’  other  than  conven¬ 
tional  ranges,  conventional  cooking  tops, 
conventional  ovens,  microwave  ovens, 
and  microwave/conventional  ranges.  In 
particular,  DOE  intends  to  delay  further 
the  publication  of  proposed  test  proce¬ 
dures  for  the  following  two  consumer 
products  which  are  relatively  new  prod¬ 
ucts  and,  therefore,  presently  represent 
only  a  small  percentage  of  the  market: 

(1)  cooking  tops  which  utilize  induction 
surface  heating  elements;  (2)  single 
compartment  ovens  which  are  capable  of 
heating  food  by  means  of  electric  resist¬ 
ance  heaters  and  microwave  energy  in 
the  same  compartment.  NBS  has  deter¬ 
mined  that  there  is  not  sufficient  data  on 
the  consumer  usage  of  these  products  to 
develop  adequate  test  procedures  to 
measure  their  energy  consumption,  cook¬ 
ing  efficiency,  or  energy  factor.  DOE  will 
publish  proposed  test  procedures  for  such 
products,  as  soon  as  practicable,  unless  it 
determines  that  test  procedures  cannot 
be  developed  which  meet  the  require¬ 
ments  of  section  323(b)  of  the  Act  and 
publishes  such  determination  in  the  Fed¬ 
eral  Register,  together  w’ith  the  reasons 
therefor. 

E.  Representative  Average-Use  Cycle 

Section  323(b)(2)  (42  U.S.C.  6293(b) 
(2) )  of  the  Act  provides  that  test  proce¬ 
dures  for  determining  estimated  annual 
operating  costs  of  any  covered  product 
shall  be  calculated  from  measurements 
of  energy  use  in  a  representative  aver¬ 
age-use  cycle  (provided  pursuant  to  sec¬ 
tion  323(b)  (1)  of  the  Act)  and  from  rep¬ 
resentative  average  unit  costs  (provided 
pursuant  to  section  323(b)(2)  of  the 
Act )  needed  to  operate  such  product  dur¬ 
ing  such  cycle.  DOE  has  determined  that 
the  representative  average-use  cycle  for 
conventional  ranges,  conventional  cook¬ 
ing  tops,  conventional  ovens,  microw'ave 
ovens,  and  microwave /conventional 

ranges  is  one  year.  This  determination  is 
based  upon  NBS’  recommendation  to 
DOE  which,  in  turn,  is  based  upon  the 
premise  that  a  cycle  representing  a  year’s 
usage  will  encompass  variations  such  as 
seasonal  patterns,  and  the  effects  of  va¬ 
cations  and  holidavs.  NBS’  recommenda¬ 
tion  is  available  for  inspection,  as  pro¬ 
vided  for  later  in  this  notice. 

F.  Unit  Costs  op  Energy 

Under  section  323(b)(2)  of  the  Act, 
FEA  was  to  provide  manufacturers  with 
information  on  representative  average 
unit  costs  of  energy.  This  information 
was  provided  by  notice  issued  July  11, 
1977  (42  PR  36549,  July  15,  1977). 

Number  of  Units  To  Be  Tested 

Test  procedures  prescribed  under  sec¬ 
tion  323  of  the  Act  are  intended  ulti¬ 
mately  to  be  used,  for  example,  for  label¬ 
ing  under  section  324,  for  monitoring  the 
progress  of  manufacturers  toward  ac¬ 
complishing  the  energy  efficiency  im¬ 
provement  targets  under  section  325, 
and  for  enforcement  testing  under  sec¬ 
tion  326.  Those  aspects  of  the  appliance 
program  have  not,  however,  been  im¬ 
plemented.  It  is  quite  possible  that  the 
objectives  of  appliance  testing  under 


each  of  these  parts  of  the  program,  as 
well  as  the  instructions  on  how  a  test 
procedure  should  be  applied  (e.g.,  sam¬ 
pling  of  production  units),  may  differ. 
DOE,  NBS,  and  FTC  are  continuing  to 
evaluate  the  appropriate  method  or 
methods  for  applying  the  test  procedures 
in  order  to  comply  with  the  statute  and 
satisfy  all  of  the  different  elements  of  the 
appliance  program.  Thus,  proposal  of  a 
generalized  test  methodology  for  apply¬ 
ing  test  procedures  is  inappropriate  at 
this  time. 

While  the  various  parts  of  the  appli¬ 
ance  program  identified  above  are  not  in 
effect  at  this  time,  section  323(c)  of  the 
Act  provides: 

Effective  90  days  after  a  test  procedure 
rule  applicable  to  a  covered  product  is  pre¬ 
scribed  under  this  section,  no  manufacturer, 
distributor,  retailer,  or  private  labeler  may 
make  any  representation — 

(1)  In  writing  (including  a  representation 
on  a  label ) ,  or 

(2)  In  any  broadcast  advertisement,  re¬ 
specting  the  energy  consumption  of  such 
product  or  cost  of  energy  consumed  by  such 
product,  unless  such  product  has  been  tested 
in  accordance  with  such  test  procedure  and 
such  representation  fairly  discloses  the  re¬ 
sults  of  such  testing. 

In  order  to  implement  this  statutory 
requirement,  the  sampling  requirements 
proposed  today  have  been  organized  into 
section  430.24(i)  and  apply  only  where 
a  representation  is  made  with  respect  to 
the  energy  consumption  of  kitchen 
ranges  and  ovens. 

Proposed  section  430.24  (i)  w'ould  pro¬ 
vide  a  method  by  which  the  minimum 
size  of  a  sample  of  kitchen  ranges  and 
ovens  would  be  determined.  Represen¬ 
tations  regarding  the  energy  consump¬ 
tion  of  kitchen  ranges  and  ovens  would 
be  based  upon  the  testing  of  that  sample. 
Under  the  proposed  regulations,  the 
sample  would  have  to  be  of  sufficient  size 
to  assure  that,  for  each  representation 
regarding  a  measure  of  energy  consump¬ 
tion  described  in  section  430.22(i),  there 
is  a  95-percent  confidence  that  the  true 
mean  of  such  measures  of  the  basic 
model  to  which  the  representation  ap¬ 
plies  is  within  5  percent  of  the  mean  of 
sucii  measures  of  the  sample. 

Strict  sampling  of  conventional  and 
microwave/conventional  ranges  could, 
in  many  cases,  result  in  duplicative  test¬ 
ing.  This  is  because  it  is  likely  that  the 
conventional  cooking  tops,  conventional 
ovens,  and  microwave  ovens  which  cbm- 
prise  these  products  would  be  marketed 
as  distinct  products  and  would,  there¬ 
fore,  have  already  been  tested.  In  order 
to  avoid  re-testing  the  components  of 
conventional  and  microwave/conven¬ 
tional  ranges,  section  430.24(i)  would 
permit  data  obtained  from  the  testing 
of  cooking  tops,  conventional  ovens,  and 
microwave  ovens  which  comprise  con¬ 
ventional  ranges  and  microwave/con¬ 
ventional  ranges  to  be  used  in  making 
representations  concerning  those  raiures. 

Manufacturers  and  other  interested 
persons  are  encouraged  to  comment  on 
the  sampling  approach.  Manufacturers 
are  especially  encouraged  to  submit  any 
data  which  relates  to  the  size  of  the 
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samples  which  the  provision  would  re¬ 
quire  to  be  tested.  Comments  alleging 
that  the  sampling  provision  is  burden¬ 
some  or  otherwise  inappropriate  should 
include  a  full  discussion  of  the  facts  up¬ 
on  which  such  allegation  is  based  and, 
preferably,  an  alternate  proposal. 

H.  Request  for  Particular  Comments 

While  DOE  is  soliciting  comments  on 
all  aspects  of  the  proposed  test  proce¬ 
dures,  DOE  is  particularly  interested  in 
receiving  comments  on  any  other  useful 
measures  of  energy  consumption  for  con¬ 
ventional  ranges,  conventional  cooking 
tops,  conventional  ovens,  microwave 
ovens,  and  microwave/conventional 
ranges  in  addition  to  those  proposed  to¬ 
day.  DOE  is  also  requesting  that  it  be 
provided  with  any  available  data  on 
typical  consumer  usage  of  conventional 
ranges,  conventional  cooking  tops,  con¬ 
ventional  ovens,  microwave  ovens,  and 
microwave/conventional  ranges. 

In  addition,  DOE  is  interested  in  re¬ 
ceiving  comments  on  any  definitions  al¬ 
ready  promulgated  or  proposed  in  sec¬ 
tion  430.2,  as  discussed  above,  as  these 
provisions  might  affect  the  testing  of 
conventional  ranges,  conventional  cook¬ 
ing  tops,  conventional  ovens,  microwave 
ovens,  and  microwave/conventional 
ranges.  Comments  with  respect  to  these 
definitions  are  timely  until  the  close  of 
the  written  record,  as  specified  below. 

I.  Comment  Procedure 

1.  GENERAL 

Any  persons  who  previously  submitted 
written  or  oral  comments  with  respect  to 
the  kitchen  ranges  and  ovens  proposed 
test  procedures  issued  by  FEA  on  June  9, 
1977  (42  FR  30627,  June  16,  1977)  should 
review  those  comments  in  order  to  deter¬ 
mine  if  they  would  be  applicable  to  to¬ 
day’s  proposal.  Those  persons  are  en¬ 
couraged  to  resubmit  all  applicable  com¬ 
ments,  since  the  final  rulemaking  re¬ 
garding  these  test  procedures  will  be 
based  solely  upon  today’s  proposal  and 
any  oral  or  written  comments  received  in 
response  thereto. 

Any  oral  or  written  comments  to  the 
proposed  test  procedures  should  include 
all  available  data  which  supports  the 
view  proffered  by  the  commenter.  Where 
the  comment  is  critical  of  the  proposed 
test  procedures,  alternatives  should  be 
provided,  wherever  possible. 

2.  written  comments 

Interested  persons  are  invited  to  par¬ 
ticipate  in  this  rulemaking  by  submitting 
data,  views,  or  arguments  with  respect  to 
the  proposed  test  procedures  for  conven¬ 
tional  ranges,  conventional  cooking  tops, 
conventional  ovens,  microwave  ovens, 
and  microwave/conventional  ranges  set 
forth  in  this  notice  to  Executive  Commu¬ 
nications,  Room  3317,  Department  of 
Energy,  Rox  QK,  Washington,  D.C,  20461. 

Comments  should  be  identified  on  the 
outside  of  the  envelope  and  on  docu¬ 
ments  submitted  to  DOE  with  the  desig¬ 
nation  “Kitchen  Ranges  and  Ovens — 
Proposed  Test  Procedures.”  Fifteen 
copies  should  be  submitted.  All  copies 
received  by  February  14,  1978,  before 


4:30  p.m.,  e.d.t.,  and  all  other  relevant 
information,  will  be  considered  by  DOE 
before  final  action  is  taken  on  the  pro¬ 
posed  regulations. 

Any  information  or  data  considered 
by  the  person  furnishing  it  to  be  confi¬ 
dential  must  be  so  identified  and  sub¬ 
mitted  in  writing,  one  copy  only.  DOE 
reserves  the  right  to  determine  the  con¬ 
fidential  status  of  the  information  or 
data  and  treat  it  according  to  its  deter¬ 
mination. 

3.  PUBLIC  HEARINGS 

a.  Request  procedures.  1710  time  and 
place  of  the  public  hearing  are  indicated 
at  the  beginning  of  this  preamble.  ’The 
hearing  will  be  continued,  if  necessary, 
on  February  17,  1978. 

DOE  invites  any  person  who  has  an 
interest  in  the  proposed  rulemaking  is¬ 
sued  today,  or  who  is  a  representative  of 
a  group  or  class  of  persons  that  has  an 
interest  in  today’s  proposed  rulemaking, 
to  make  a  written  request  for  an  oppor¬ 
tunity  to  make  an  oral  presentation. 
Such  a  request  should  be  directed  to  the 
address  indicated  at  the  beginning  of 
this  preamble  and  must  be  received  be¬ 
fore  4:30  p.m.,  e.d.t.,  on  February  8,  1978. 
Such  a  request  may  be  hand  delivered  to 
such  address,  between  the  hours  of  8  a.m. 
and  4:30  p.m.,  Monday  through  Friday. 

A  request  should  be  labeled  both  on  the 
document  and  on  the  envelope  “Kitchen 
Ranges  and  Ovens — Proposed  Test  Pro¬ 
cedures.” 

The  person  making  the  request  should 
briefly  describe  the  interest  concerned; 
if  appropriate,  state  why  she  or  he  is  a 
proper  representative  of  a  group  or  class 
of  persons  that  has  such  an  interest;  and 
give  a  concise  summary  of  the  proposed 
oral  presentation  and  a  telephone  num¬ 
ber  where  she  or  he  may  be  contacted 
through  February  16,  1978. 

DOE  will  notify,  before  4:30  p.m.,  e.d.t., 
February  10,  1978,  each  person  selected 
to  appear  at  a  hearing.  Each  person 
selected  to  be  heard  must  submit  50 
copies  of  her  or  his  statement  to  the 
address  and  by  the  date  given  in  the  be¬ 
ginning  of  this  preamble.  In  the  event 
any  person  wishing  to  testify  cannot 
meet  the  50-copy  requirement,  alterna¬ 
tive  arrangements  can  be  made  with  the 
Economic  Regulatory  Administration 
(ERA)  in  advance  of  the  hearing  by  so 
indicating  in  the  letter  requesting  an 
oral  presentation  or  by  calling  the  ERA 
at  202-254-3345. 

b.  Conduct  of  hearings.  DOE  reserves 
the  right  to  select  the  persons  to  be 
heard  at  this  hearing,  to  schedule  their 
respective  presentations  and  to  estab¬ 
lish  the  procedures  governing  the  con¬ 
duct  of  the  hearing.  The  length  of  each 
presentation  may  be  limited,  based  on 
the  number  of  persons  requesting  to  be 
heard. 

A  DOE  official  will  be  designated  to 
preside  at  the  hearing.  ’This  will  not  be 
a  judicial  or  evidentiary-type  hearing. 
Questions  may  be  asked  only  by  those 
conducting  the  hearing,  and  there  will 


ject  matter  of  the  hearing  will  be  based 
on  all  information  available  to  DOE. 

At  the  conclusion  of  all  initial  oral 
statements,  each  person  who  has  made 
an  oral  statement  will  be  given  the  op¬ 
portunity  if  she  or  he  so  desires,  to  make 
a  rebuttal  statement.  The  rebuttal  state¬ 
ments  will  be  given  in  the  order  in  which 
the  initial  statements  were  made  and  will 
be  subject  to  time  limitations. 

Any  interested  person  may  submit 
questions  to  be  asked  of  any  person  mak¬ 
ing  a  statement  at  the  hearing  to  Execu¬ 
tive  Communications,  DOE,  before  4:30 
p.m.,  e.d.t.,  February  14,  1978.  DOE  will 
determine  whether  the  question  is  rele¬ 
vant,  and  whether  the  time  limitations 
permit  it  to  be  presented  for  answer. 

Any  person  who  makes  an  oral  state¬ 
ment  and  who  wishes  to  ask  a  question 
at  the  hearing  may  submit  the  question, 
in  writing,  to  the  presiding  officer.  The 
presiding  officer  will  determine  whether 
the  question  is  relevant,  and  whether 
the  time  limitations  permit  it  to  be  pre¬ 
sented  for  answer. 

Any  further  procedural  rules  needed 
for  the  proper  conduct  of  the  hearing 
will  be  announced  by  the  presiding 
officer. 

A  transcript  of  the  hearing  will  be 
made  and  the  entire  record  of  the  hear¬ 
ing,  including  the  transcript,  will  be  re¬ 
tained  by  DOE  and  made  available  for 
inspection  at  the  DOE  Freedom  of  In¬ 
formation  Office,  Room  2107,  Federal 
Building,  12th  and  Pennsylvania  Avenue 
NW.,  Washington,  D.C.,  between  the 
hours  of  8  a.m.  and  4:30  p.m.,  Monday 
through  Friday.  Any  person  may  pur¬ 
chase  a  copy  of  the  transcript  from  the 
reporter.  A  copy  of  NBS’  recommenda¬ 
tions  concerning  these  test  procedures, 
along  with  the  ANSI  standards  ANS- 
Z21. lb-1976  and  ANS-C71.1,  the  UL 
standard  Uli-858,  the  proposed  AHAM 
Standard  Performance  Evaluation  Pro¬ 
cedure  for  Microwave  Cooking  Appli¬ 
ances  (ER-4-MWO),  and  the  proposed 
AHAM  Standard  Test  Method  for 
Measuring  Energy  Consumption  of  Elec¬ 
tric  and  Gas  Ovens  and  Surface  Units 
and  Microwave  Ovens  (ER-5-EC)  dated 
August  2, 1976,  will  be  made  available  for 
inspection  at  the  DOE  Freedom  of  In¬ 
formation  Office.  Information  regarding 
the  basis  for  DOE’s  determinations  in 
this  proposed  rulemaking  with  respect 
to  the  private  commercial  standard¬ 
setting  organizations  will  also  be  avail¬ 
able  at  the  DOE  Freedom  of  Information 
Office. 

J.  Environmental  and  Inflationary 
Review 

As  required  by  section  7(c)  (2)  of  the 
FEA  Act,  a  copy  of  this  notice  has  been 
submitted  to  the  Administrator  of  the 
Environmental  Protection  Agency  for* 
his  comments  concerning  impact  of  this 
proposal  on  the  quality  of  the  envi¬ 
ronment.  The  Administrator  has  no 
comments. 

The  National  Environmental  Policy 
Act  of  1969  requires  DOE  to  assess  the 
environmental  impacts  of  any  proposal 

“major 

Federal  actions  significantly  affecting 


be  no  cross-examination  of  the  pensons 
presenting  statements.  Any  decision  issued  by  the  Department  for 
made  by  DOE  with  respect  to  the  sub' 
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the  quality  of  the  human  environment.” 
Since  test  procedures  imder  the  energy 
conservation  program  for  appliances  will 
be  used  only  to  standardize  the  measure¬ 
ment  of  energy  usage  and  will  not  affect 
the  quality  or  distribution  of  energy 
usage,  DOE  has  determined  that  the 
action  of  prescribing  test  procedures,  by 
itself,  will  not  result  in  any  environ¬ 
mental  impacts.  On  this  basis,  DOE  has 
determined  that,  with  respect  to  pre¬ 
scribing  test  procedures  under  the 
energy  conservation  program  for  appli¬ 
ances,  no  environmental  impact  state¬ 
ment  is  required. 

Note. — The  proposed  rule  has  been  re¬ 
viewed  In  accordance  with  Executive  Order 
11821  as  amended  by  Executive  Order  11949, 
and  OMB  Circular  No.  A-107  and  has  been 
determined  not  to  be  a  major  proposal  re¬ 
quiring  evaluation  of  its  economic  impact  as 
provided  for  therein. 

(Energy  Policy  and  Conservation  Act,  Pub. 
L.  94-163,  as  amended  by  Pub.  L.  94-385; 
Federal  Energy  Administration  Act  of  1974, 
Pub.  L.  93-275,  as  amended  by  Pub.  L.  94- 
385;  Department  of  Energy  Organization  Act, 
Pub.  L.  95-91;  EO  11790,  39  FR  23185.) 

In  consideration  of  the  foregoing,  pro¬ 
posed  amendments  to  Part  430  of  chapter 
II  of  Title  10,  Code  of  Federal  Regula¬ 
tions,  published  in  42  FR  30627,  June  16, 
1977,  are  hereby  withdrawn  and  it  is 
proposed  to  amend  Part  430  of  Chapter 
II  of  Title  10,  Code  of  Federal  Regula¬ 
tions,  as  set  forth  below. 

Issued  in  Washington,  D.C.,  December 
21.  1977. 

William  S.  Heffelfinger, 
Director  of  Administration. 

1.  Section  430.2  is  amended  by  adding 
paragraph  (9)  as  part  of  the  definition 
of  “basic  model,”  and  by  adding  in  the 
appropriate  alphabetical  order  defini¬ 
tions  of  “conventional  cooking  top.” 
“conventional  oven,”  “conventionail 
range,”  “DOE.”  “kitchen  ranges  and 
ovens,”  “microwave  oven,”  “microwave/ 
conventional  range,”  “other  kitchen 
ranges  and  ovens,”  “Secretary,”  and 
“surface  unit”  to  read  as  follows; 

§  430.2  Definitions. 

•  •  •  *  • 

“Basic  model”  means  all  units  of  a 
given  type  of  covered  product  (or  class 
thereof)  manufactured  by  one  manufac¬ 
turer  and: 

•  •  •  *  * 

(9)  With  respect  to  kitchen  ranges  and 
ovens,  which  have  the  same  primary  en¬ 
ergy  source,  which  have  electrical  char¬ 
acteristics  that  are  essentially  identical, 
and  which  do  not  have  any  differing 
physical  or  functional  characteristics 
that  affect  energy  consumption. 

*  e  •  •  * 

“Conventional  cooking  top”  means  a 

class  of  kitchen  ranges  and  ovens  which 
is  a  household  cooking  appiianc?  consist¬ 
ing  of  a  horizontal  surface  containing  a 
surface  unit  or  surface  units  which  are 
heated  by  means  of  either  gas  burners 
or  electric  resistance  heaters. 

*  •  ♦  »  • 


“Conventional  oven”  means  a  class  of 
kitchen  ranges  and  ovens  which  is  a 
household  cooking  appliance  consisting 
of  a  compartment  or  compartments  in¬ 
tended  for  the  cooking  or  heating  of  food 
by  means  of  either  gas  burners  or  electric 
resistance  heaters.  It  does  not  include 
portable  or  countertop  ovens  which  use 
electric  resistance  heaters  for  the  cook¬ 
ing  or  heating  of  food  and  are  designed 
for  an  electrical  supply  or  approximately 
120  volts. 

***** 

“Conventional  range”  means  a  class  of 
kitchen  ranges  and  ovens  which  is  a 
household  cooking  appliance  consisting 
of  a  conventional  cooking  top  and  one  or 
more  conventional  ovens,  in  which  either 
the  cooking  top  or  the  oven  (or  ovens) 
utilize  either  gas  burners  or  electric  re¬ 
sistance  heaters  as  the  source  of  heat. 

•  «  •  •  « 

“DOE”  means  the  Department  of  En¬ 
ergy. 

***** 

“Kitchen  ranges  and  ovens”  means 
consumer  products  that  are  used  as  the 
major  household  cooking  appliances. 
They  are  designed  to  cook  or  heat  dif¬ 
ferent  types  of  food  by  one  or  more  of  the 
following  sources  of  heat:  gas,  electricity, 
or  microwave  energy.  Each  product  may 
consist  of  a  horizontal  cooking  top  con¬ 
taining  a  surface  unit  or  surface  imits 
and/or  one  or  more  heating  compart¬ 
ments.  They  must  be  one  of  the  following 
classes :  conventional  ranges,  conven¬ 
tional  cooking  tops,  conventional  ovens, 
microwave  ovens,  microwave/conven¬ 
tional  ranges,  and  other  kitchen  ranges 
and  ovens. 

***** 

“Microwave  oven”  means  a  class  of 
kitchen  ranges  and  ovens  which  is  a 
household  cooking  appliance  consisting 
of  a  compartment  designed  to  cook  or 
heat  food  by  means  of  microwave  energy. 

***** 

“Microwave/ conventional  range” 

means  a  class  of  kitchen  ranges  and 
ovens  which  is  a  household  cooking  ap¬ 
pliance  consisting  of  a  microwave  oven, 
a  conventional  oven,  and  a  conventional 
cooking  top. 

*  *  .  *  *  * 

“Other  kitchen  ranges  and  ovens” 
means  any  class  of  kitchen  ranges  and 
ovens  other  than  the  conventional  range, 
conventional  cooking  top,  conventional 
oven,  microwave  oven,  and  microwave/ 
conventional  range  classes. 

***** 

“Secretary”  means  the  Secretary  of 
Energy. 

***** 

“Surface  unit”  means  either  a  unit 
mounted  in  a  cooking  top  or  a  heated 
area  of  a  cooking  top  on  which  vessels 
are  placed  for  the  cooking  or  heating  of 
food. 

***** 

2.  Section  430.22  is  amended  by  adding 
a  paragraph  (i),  to  read  as  follows: 


§  430.22  Test  procedures  for  measures 
of  energy  consumption. 

*  «  *  *  * 

(1)  Kitchen  ranges  and  ovens.  (1)  The 
estimated  annual  operating  cost  for  con¬ 
ventional  cooking  tops  shall  be  the  prod¬ 
uct  of  the  following  two  factors — (i)  the 
total  conventional  cooking  top  annual 
energy  consumption  in  kilowatt-hours 
(kWh’s)  per  year  for  conventional  elec¬ 
trical  cooking  tops  and  in  British  thermal 
units  (Btu’s)  per  year  for  conventional 
gas  cooking  tops,  determined  according 
to  4.2.2  of  Appendix  I  to  this  subpart,  and 
(ii)  the  representative  average  unit  cost 
in  dollars  per  kWh  or  Btu  as  provided 
pursuant  to  section  323(B)  (2)  of  the  Act. 
the  resulting  product  then  being  round¬ 
ed  off  to  the  nearest  dollar  per  year. 

(2)  The  estimated  annual  operating 
cost  for  conventional  ovens  which  use 
only  electrical  energy  or  only  gas  energy 
shall  be  the  product  of  the  followiru:  two 
factors — (i)  the  total  conventional  oven 
annual  energy  consumption  in  kWh’s  per 
year  for  electrical  energy  and  Btu’s  per 
year  for  gas  energy,  determined  accord¬ 
ing  to  4. 1.2.5  or  4. 1.2.6  of  Appendix  I  to 
this  subpart,  and  (ii)  the  representative 
average  unit  cost  in-  dollars  per  kWh  or 
Btu  as  provided  pursuant  to  section  323 
(B)  (2)  of  the  Act,  the  resulting  product 
then  being  rounded  off  to  the  nearest 
dollar  per  year. 

(3)  F\)r  conventional  ovens  which  use 
both  gas  and  electrical  energy  the  esti¬ 
mated  annual  operating  cost  shall  be 
the  sum  of  the  estimated  annual  operat¬ 
ing  cost  for  each  source  of  energy,  as 
determined  in  paragraph  (i)(2)  of  this 
section,  and  the  resulting  sum  then  being 
roimded  off  to  the  nearest  dollar  per 
year. 

(4)  The  estimated  annual  operating 
cost  for  conventional  ranges  which  use 
only  electrical  energy  or  only  gas  ener¬ 
gy  shall  be  the  product  of  the  following 
two  factors — (i)  the  total  conventional 
range  annual  energy  consumption,  in 
kWh’s  per  year  for  electrical  energy  and 
Btu’s  per  year  for  gas  energy,  deter¬ 
mined  according  to  4.3.1  of  Appendix  I 
to  this  subpart,  and  (ii)  the  represent¬ 
ative  average  unit  cost  in  doilars  per 
kWh  or  Btu  as  provided  pursuant  to  sec¬ 
tion  323(B)  (2)  of  the  Act,  the  resulting 
product  then  being  rounded  off  to  the 
nearest  dollar  per  year. 

(5)  For  ranges  which  use  both  gas  and 
electrical  energy  the  estimated  annual 
operating  cost  shall  be  the  sum  of  the 
estimated  annual  operating  cost  for  each 
source  of  energy,  as  determined  in  para¬ 
graph  (i)  (4)  of  this  section,  and  the  re¬ 
sulting  sum  then  rounded  off  to  the 
nearest  dollar  p>er  year. 

(6)  The  estimated  annual  operating 
cost  for  microwave  ovens  shall  be  the 
product  of  the  following  two  factors — 
(i)  the  total  microwave  oven  annual 
energy  consumption  in  kWh’s  per  year, 
determined  according  to  4.4.4  of  Appen¬ 
dix  I  to  this  subpart,  and  (ii)  the  repre¬ 
sentative  average  unit  cost  in  dollars  per 
kWh  as  provided  pursuant  to  section 
323(B)  (2)  of  the  Act,  the  resulting  prod¬ 
uct  then  being  roimded  off  to  the  near¬ 
est  dollar  per  year. 
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(7)  The  estimated  annual  operating 
cost  for  microwave/ conventional  ranges 
which  use  only  electrical  energy  shall  be 
the  product  of  the  following  two  fac¬ 
tors — (i)  the  total  annual  energy  con- 
sum];}tion  of  the  range  in  kWh’s  deter¬ 
mined  according  to  4.5.1  of  Appendix  I 
to  tnis  subpart  and  (ii)  the  representa¬ 
tive  average  imit  cost  in  dollars  per 
kWh  as  provided  pursuant  to  section 
323(B)  (2)  of  the  Act,  the  resulting  prod¬ 
uct  then  being  roimded  off  to  the  near¬ 
est  dollar  per  year. 

(8)  For  microwave/ con  vwitional 
ranges  which  use  both  gas  and  electrical 
energy  the  estimated  annual  operating 
cost  shall  be  the  sum  of  the  estimated 
annual  operating  cost  for  each  source  of 
energy,  as  determined  in  paragraph  (1) 
(7)  of  this  section,  and  the  resulting 
sum  then  rounded  off  to  the  nearest  dol¬ 
lar  per  year. 

(9)  The  cooking  efficiency  for  con¬ 
ventional  ranges,  conventional  cooking 
tops,  conventional  ovens,  microwave  ov¬ 
ens,  and  microwave/conventional  ranges 
shall  be  the  ratio  of  annual  useful  cook¬ 
ing  energy  output  to  the  annual  cooking 
energy  input  required  for  cooking  as  de¬ 
termined  according  to  4.3.2,  4.2.1,  4.1.3, 

4.4.3,  and  4.5.2,  respectively,  of  Appendix 
I  to  this  subpart. 

(10)  The  energy  factor  for  conven¬ 
tional  ranges,  conventional  cooking  tops, 
conventional  ovens,  microwave  ovens, 
and  microwave/conventional  ranges 
shall  be  the  ratio  of  annual  useful  cook¬ 
ing  energy  output  to  the  total  annual 
energy  input  as  determined  according  to 

4.3.3,  4.2.3,  4.1.4,  4.4.5,  and  4.5.3  respec¬ 
tively  of  Appendix  I  to  this  subpart. 

(11)  Other  useful  measures  of  energy 
consumption  for  conventional  ranges, 
conventional  cooking  tops,  conventional 
ovens,  microwave  ovens,  and  microwave/ 
conventional  ranges  shall  be  those  meas¬ 
ures  of  energy  consumption  which  the 
Secretary  of  Energy  determines  are  likely 
to  assist  consumers  in  making  purchas¬ 
ing  decisions  and  which  are  derived  from 
the  application  of  Appendix  I  to  this 
subpart. 

*  •  «  •  « 

3.  Section  430.24  is  amended  by  adding 
a  paragraph  (i)  to  read  as  follows: 

§  430.24  Representations  regarding 

measures  of  energy  Consumption. 

«  «  *  •  « 

(i)  Kitchen  rar^es  and  ovens.  (1)  Ex¬ 
cept  as  provided  in  paragraphs  (i)  (3) 
and  ( 4 )  of  this  section,  no  manufacturer, 
distributor,  retailer,  or  private  labeler  of 
kitchen  ranges  and  ovens  may  make  any 
representation  with  respect  to,  or  based 
upon,  a  measure  or  measures  of  energy 
consumption  for  conventional  ranges, 
conventional  cooking  tops,  conventional 
ovens,  microwave  ovens,  and  microwave/ 
conventional  ranges  described  in  section 
430.22 (i)  unless  a  sample  of  sufficient  size 
of  each  basic  model  for  which  such  rep¬ 
resentation  is  made  has  been  tested  in  ac¬ 
cordance  with  applicable  provisions  of 
this  subpart,  such  that,  for  each  such 
measure  of  energy  consumption,  there  is 
at  least  95  percent  confidence  that  the 
true  mean  of  such  measures  of  the  basic 


model  lies  within  ±5  percent  of  the  mean 
of  such  measures  of  the  sample. 

(2)  Any  sample  selected  under  this 
paragraph  shall  be  comprised  of  units 
which  are  production  units,  or  are 
representative  of  production  units,  of  the 
basic  model  being  tested. 

(3)  With  respect  to  each  basic  model 
of  conventional  ranges  and  microwave/ 
conventional  ranges,  representations 
made  with  respect  to,  or  based  upon, 
measures  of  energy  consumption  de¬ 
scribed  in  section  430.22(i)  may  be  de¬ 
rived  from  test  results  obtained  from  ap¬ 
plication  of  the  test  method  of  Appen¬ 
dix  I  to  this  subpart  to  bcisic  models  of 
the  conventional  cooking  tops  and  such 
conventional  and  microwave  ovens  as 
comprise  the  basic  model  of  the  conven¬ 
tional  range  or  microwave/conventional 
range  to  which  such  representations 
apply. 

(4)  Whenever  a  rule  applicable  to 
kitchen  ranges  and  ovens  is  prescribed 
imder  section  324  of  the  Act,  section  430.- 
24 (i)  shall  not  apply  to  any  label  covered 
by  such  rule,  and  all  representations  of 
any  measure  of  energy  consumption 
covered  by  such  labeling  rule  shall  be 
identical  to  the  measure  of  energy  con¬ 
sumption  specified  on  the  label. 

*  •  •  *  • 

4.  Subpart  B  of  Part  430  is  amended 
to  add  an  Appendix  I,  to  read  as  follows: 

Appendix  I — Uniform  Test  Method  for 

Measuring  the  Energy  Consumption  op 

CONVENTIONAI.  RANGES,  CONVENTIONAL 

Cooking  Tops,  Conventional  Ovens, 

Microwave  Ovens  and  Microwave/Con- 

venttonal  Ranges 

1.  Definitions. 

1.1  “Built-in”  means  the  product  Is  sup¬ 
ported  by  surrounding  cabinetry,  walls,  or 
other  similar  structures. 

1.2  “Drop-in”  means  the  product  is  sup¬ 
ported  by  horizontal  surface  cabinetry. 

1.3  “Electric  heating  element”  means  a 
surface  unit  on  which  cooking  vessels  are 
placed  and  then  heated  by  electric  resistance 
heaters. 

1.4  “Forced  convection”  means  a  mode  of 
baking  that  uses  a  fan  to  circulate  the 
heated  €tir  within  the  oven  compartment 
during  cooking. 

1.5  “Freestanding”  means  the  product 
is  not  supported  by  surroimding  cabinetry, 
walls,  or  other  similar  structures. 

1.6  "Gas  heating  element”  means  a  sur¬ 
face  unit  on  which  cooking  vessels  are  placed 
and  then  heated  by  gas  burners. 

1.7  “Standard  cubic  foot  of  gas”  means 
that  quantity  of  gas  that  occupies  one  cubic 
foot  when  saturated  with  water  vapor  ait  a 
temperature  of  60°  F  and  a  pressure  of  30 
Inches  of  mercury  ( density  of  mercury  equals 
13.595  grams  per  cubic  centimeter). 

1.8  “Thermocouple”  means  a  device  con¬ 
sisting  of  two  dissimilar  metals  which  are 
joined  together  and,  with  their  associarted 
wires,  are  used  to  measure  temperature  by 
means  of  electromotive  force.* 

2.  Test  conditions. 

2.1  Installation. 

2.1.1  Conventional  electric  ranges,  ovens 
and  cooking  tops  and  microwave /conven¬ 
tional  ranges.  Free-standing  conventional 
electric  ranges,  ovens,  and  cooking  tops,  and 
microwave/ conventional  ranges  are  to  be  set 
up  with  the  back  against,  or  as  near  as 
possible,  a  vertical  wall  and  with  the  sides 
exposed  to  the  ambient  air.  Built-in  or 
wail-mounted  conventional  electric  ranges. 


ovens,  and  cooking  tops,  and  microwave/ 
conventional  ranges  are  to  be  Installed  in 
accordance  with  the  manufacturer’s  instruc¬ 
tions.  Conventional  electric  ranges,  ovens, 
and  cooking  tops,  and  microwave/conven¬ 
tional  ranges  are  to  be  completely  assembled 
for  all  tests,  with  all  handles,  knobs,  gu'ards 
and  the  like  mounted  in  place.  All  electric 
resistance  beaters,  baking  racks,  and  baSles 
shall  be  in  place  in  accordance  with  manu¬ 
facturer’s  instructions.  Disconnect  all  elec¬ 
trical  devices  which  use  energy  continuously. 
Do  not  disconnect  or  modify  the  circuit  to 
any  other  electrical  components.  Conven¬ 
tional  electric  ranges,  and  cooking  tops,  ovens 
and  microwave/conventional  ranges  shall  be 
connected  to  an  electrical  supply  circuit  with 
voltage  as  specified  in  2.2.1  with  a  watt-hour 
meter  installed  In  the  circuit.  ’The  watt-hour 
meter  shall  be  as  described  in  2.9.1. 

2.1.2  Conventional  gas  ranges,  ovens,  and 
cooking  tops  and  microwave/ conventioval 
ranges.  Install  free-standing  conventional 
gas  ranges,  ovens  and  cooking  tops  and 
microwave/conventional  ranges  with  a  verti¬ 
cal  back  wall,  extending  at  least  one  foot 
above  and  one  foot  on  either  side  of  the  ap¬ 
pliance,  and  with  no  side  walls.  Install  built- 
in  conventional  gas  ranges,  ovens  and  cook¬ 
ing  tops  and  microwave/conventional  ranges 
in  accordance  with  the  manufacturer’s  in¬ 
stallation  instructions.  All  gas  burners,  bak¬ 
ing  racks,  and  baffles  shall  be  in  place,  in  ac¬ 
cordance  with  manufacturer’s  instructions. 
Conventional  gas  ranges,  ovens,  and  cooking 
tops  and  microwave/conventional  ranges 
shall  be  connected  to  a  gas  supply  line  with 
a  gas  meter  installed  between  the  supply 
line  and  the  range,  oven,  or  cooking  top  be¬ 
ing  tested,  according  to  manufacturer’s 
specifications.  ’The  gas  meter  shall  be  as 
described  in  2.9.2.  Conventional  gas  ranges, 
ovens  and  cooking  tops  and  microwave/con¬ 
ventional  ranges  with  electrical  ignition  de¬ 
vices  or  other  electrical  components  shall  be 
connected  to  an  electrical  supply  circuit  of 
nameplate  voltage  with  a  watt-hour  meter 
Installed  in  the  circuit.  ’The  watt-hour  meter 
shall  be  as  described  in  2.9.1.  Disconnect  all 
electrical  devices  which  use  energy  continu¬ 
ously.  Do  not  disconnect  or  modify  the  cir¬ 
cuit  to  any  other  electrical  components. 

2.1.3.  Microwave  ovens.  Install  the  micro- 
wave  oven  in  accordance  with  the  manufac¬ 
turer’s  Instructions  and  connect  to  an  elec¬ 
trical  supply  circuit  with  voltage  as  specified 
In  section  2.2.1.  A  watt-hour  meter  shall  be 
Installed  in  the  circuit  and  shall  be  as 
described  in  2.9.1. 

2.2  Energy  supply. 

2.2.1  Electrical  supply.  Maintain  the  elec¬ 
trical  supply  to  the  conventional  range,  con¬ 
ventional  cooking  top,  conventional  oven, 
and  microwave/ conventional  range  at  240/ 
120  volts  except  that  basic  models  rated  only 
at  208/120  volts  shall  be  tested  at  that  rating. 
Maintain  the  electrical  supply  to  a  micro- 
wave  oven  at  120  vofts  and  at  60  cycles  per 
second.  In  every  case,  maintain  the  voltage 
within  one  percent  of. the  voltage  at  which 
the  appliance  is  tested. 

2.2.2  Gas  supply. 

2.2.2.1  Gas  burner  adjustments.  Gas 
ranges,  ovens,  and  cooking  tops  and  micro¬ 
wave/conventional  ranges  shall  be  tested 
with  all  of  the  gas  burners  adjusted  in  ac¬ 
cordance  with  the  Installation  or  operation 
Instructions  provided  by  the  manufacturer. 

2.2.2.2  Natural  gas.  For  tests  using  natural 
gas  maintain  the  gas  supply  to  the  unit 
under  test  at  the  normal  inlet  test  pressure 
immediately  ahead  of  all  controls  at  7  to  10 
Inches  of  water  column.  ’The  regulator  outlet 
pressure  at  normal  test  pressure  shall  be  ap¬ 
proximately  that  recommended  by  the  man¬ 
ufacturer.  The  natural  gas  supplied  should 
have  a  heating  value  of  approximately  1,025 
Btu’s  per  standard  cubic  foot.  The  actual 
hearing  value,  H„,  in  Btu’s  per  standard  cubic 
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foot,  for  the  natural  gas  to  be  used  In  the 
test  shall  be  obtained  either  from  measure¬ 
ments  made  by  the  manufacturer  conducting 
the  test  using  a  standard  continuous  flow 
calorimeter  as  described  In  2.9.4.  or  by  the 
purchase  of  bottled  natural  gas  whose  Btu 
rating  Is  certlfled  to  be  at  least  as  accurate 
a  rating  as  could  be  obtlned  from  measure¬ 
ments  taken  with  a  standard  continuous  flow 
calorimeter  as  described  In  2.9.4. 

22.2.3  Propane  gas.  For  tests  using  pro¬ 
pane  gas  maintain  the  gas  supply  to  the  unit 
under  test  at  the  normal  Inlet  test  pressure 
immediately  ahead  of  all  controls  at  11  to 
13  Inches  of  water  column.  The  regulator 
outlet  pressure  at  normal  test  pressure  shall 
be  approximately  that  recommended  by  the 
manufacturer.  The  propane  gas  supplied 
should  have  a  heating  value  of  approximately 
2,500  Btu's  per  standard  cubic  foot.  The  ac¬ 
tual  heating  value,  Hp,  In  Btu’s  per  standard 
cubic  foot,  for  the  propane  gas  to  be  used  in 
the  test  shall  be  obtained  either  from  meas¬ 
urements  made  by  the  manufacturer  con¬ 
ducting  the  test  using  a  standard  continu¬ 
ous  flow  calorimeter  as  described  in  2.9.4  or 
by  the  purchase  of  bottled  propane  gas  whose 
Btu  rating  is  certified  to  be  at  least  as  accu¬ 
rate  a  rating  as  could  be  obtained  from 
measurements  taken  with  a  standard  con¬ 
tinuous  flow  calorimeter  as  described  In  2.9.4. 

2.3  Air  circulation.  Maintain  air  circula¬ 
tion  in  the  room  sufficient  to  secure  reason¬ 
ably  uniform  temperature  distribution,  but 
do  not  cause  a  direct  draft  on  the  unit  under 
test. 

2.4  Setting  the  conventional  oven  ther¬ 
mostat. 

2.4.1  Conventional  electric  oven.  Install  a 
thermocouple  approximately  In  the  center  of 
the  usable  baking  space.  Provide  a  tempera¬ 
ture  Indicator  system  for  measuring  the 
oven’s  temperature  with  an  accuracy  as  in¬ 
dicated  In  2.9  3.2.  Adjust  or  determine  the 
conventional  electric  oven  thermostat  set¬ 
ting  which  will  provide  an  average  Internal 
temperature  of  325  ±5'  P  above  room  tem¬ 
perature.  Determine  the  average  Internal 
temperature  from  the  maximum  and  mini¬ 
mum  temperatures  measured  In  three  con¬ 
secutive  “cut-off/cut-on”  actions  of  the  elec¬ 
tric  resistance  heaters,  excluding  the  Initial 
“cut-off/cut-on”  action,  by  the  thermostat 
after  the  specified  temperature  rise  has  been 
attained  by  the  conventional  electric  oven. 
Remove  the  thermocouple  after  the  thermo¬ 
stat  has  been  set. 

2.4.2  Conventional  gas  oven.  Install  five 
parallel-connected  v  elghted  thermocouples, 
one  located  at  the  center  of  the  conventional 
gas  oven’s  usable  baking  space  and  the  other 
four  equally  spaced  between  the  center  and 
the  corners  of  the  conventional  gas  oven  on 
the  diagonals  of  a  horizontal  plane  through 
the  center  of  the  conventional  gas  oven. 
Each  weighted  thermocouple  shall  be  con¬ 
structed  of  a  copper  disc  that  is  1-lnch  in 
diameter  and  Vi-lnch  thick.  The  two  thermo¬ 
couple  wires  shall  be  located  In  two  holes  in 
the  disc  spaced  -Inch  apart,  with  each  hole 
being  located  V4*lnch  from  the  center  of  the 
disc.  Both  thermocouple  wires  shall  be 
silver-soldered  to  the  copper  disc.  Provide  a 
temperature  indicator  system  for  measuring 
the  oven’s  temperature  with  an  accuracy  as 
indicated  In  2.9.3.2.  Adjust  or  determine  the 
conventional  gas  oven  thermostat  setting 
which  will  provide  an  average  Internal  tem- 
perature  ^of  325i:5'P  above  room  tempera¬ 
ture  obtained  from  the  maximum  and  mini¬ 
mum  temperatures  measured  In  three  con¬ 
secutive  “cut-off/cut-on”  actions  of  the  gas 
burners,  excluding  the  initial  “cut-off/cut- 
on"  action,  by  the  thermostat  after  the 
specified  temperature  rise  has  been  attained 
by  the  conventional  gas  oven.  Remove  the 
thermocouples  after  the  thermostat  has  been 
set. 


2.5  Ambient  room  air  temperature.  Main¬ 
tain  the  ambient  room  air  temperature,  Tr, 
at  77±9‘’P  as  measured  at  least  5  feet  and 
not  more  than  8  feet  from  the  nearest  sur¬ 
face  of  the  unit  under  test  and  approxi¬ 
mately  3  feet  above  the  floor.  The  tempera¬ 
ture  shall  be  measured  with  a  thermometer 
with  an  accuracy  as  Indicated  in  2.9 .3.1. 

2.6  Normal  nonoperating  temperature. 

2.6.1  Conventional  electric  oven.  The  nor¬ 
mal  nonoperating  temperature  for  a  conven¬ 
tional  electric  oven  Is  the  temperature  within 
two  degrees  Fahrenheit  of  the  ambient  room 
air  temperature  as  determined  In  2.5.  Pro¬ 
vide  a  temperature  Indicator  system  for 
measuring  the  oven’s  temjjerature  with  an 
accuracy  as  Indicated  in  2.9. 3 .2. 

2.6.2  Conventional  electric  cooking  top. 
The  normal  nonoperating  temperature  for  a 
conventional  electric  cooking  top  Is  within 
five  degrees  Fahrenheit  of  the  ambient  room 
air  temperature  as  determined  In  2.5. 

2.6.3  Conventional  gas  oven.  The  normal 
nonop>erating  temperature  for  a  conventional 
gas  oven  is  the  tempjerature  within  two  de¬ 
grees  Fahrenheit  of  the  temperature  of  a 
conventional  gas  oven  of  the  same  basic  mod'- 
el  which  has  been  exposed  to  air  at  the  am¬ 
bient  room  air  temperature,  as  described  In 
2.5,  for  at  least  24  hours  while  not  opieratlng, 
with  the  oven  door  closed  and  with  all  pilot 
lights  on  and  adjusted  in  accordance  with 
the  manufacturer’s  Instructions.  Provide  a 
temperature  Indicator  system  for  measuring 
the  temp>erature  of  the  oven  with  an  accu¬ 
racy  as  Indicated  In  2.9.3.2. 

2.6.4  Conventional  gas  cooking  top.  The 
normal  non-op>eratlng  temperature  for  a  con¬ 
ventional  gas  cooking  top  Is  the  temp>erature 
within  five  degrees  Fahrenheit  of  the  tem¬ 
perature  of  a  conventional  gas  cooking  top 
of  the  same  basic  model  which  has  been  ex¬ 
posed  to  air  at  the  ambient  room  air  tempter- 
ature,  as  determined  In  2.5  for  at  least  24 
hours  while  not  oi>erating,  with  all  pilot 
lights  on  and  adjusted  in  accordance  with 
the  manufacturer’s  Instructions. 

2.6.5  Microwave  oven.  Normal  nonoperat¬ 
ing  temperature  tor  a  microwave  oven  Is 
within  two  degrees  Fahrenheit  of  the  ambient 
room  air  temperature  as  determined  in  2.5. 
The  equipment  for  measuring  the  oven’s 
temperature  shall  be  as  described  in  2.9 .3 .4. 

2.7.  Test  blocks. 

2.7.1  Test  block  size. 

2.7. 1.1.  Conventional  oven.  ’The  test  block, 
W,,  shall  be  made  of  aluminum  alloy  No. 
6061,  with  a  sp>eclflc  heat  of  0.23  Btu’s/lb-*  F 
and  with  any  temper  that  will  give  a  coeffi¬ 
cient  of  thermal  conductivity  of  0.37  to  0.41 
cal/cm-*  C-sec.  The  block  shall  be  6.25±.05 
Inches  in  diameter,  approximately  2.8  Inches 
high  and  shall  weigh  8.5±0.1  lbs.  The  block 
shall  have  a  hole  at  Its  top  in  the  center.  The 
hole  shall  be  .08  inch  in  diameter  and  be 
0.80  Inch  deep.  ’The  bottom  of  the  block  shall 
be  flat  to  within  ±  .002  inch.  ’The  block  shall 
be  finished  with  an  anodic  black  coating  with 
a  minimum  thickness  of  0.001  Inch  Incor¬ 
porating  an  Inorganic  black  dye. 

2.7. 1.2  Conventional  cooking  top. 

2.7. 1.2.1  Small  surface  unit.  The  test 
block,  W  shall  be  made  of  aluminum  alloy 
No.  6061,  with  a  sp>eciflc  heat  of  0.23  Btu’s/ 
lb-  *  F  and  with  any  temper  that  will  give  a 
coefficient  of  thermal  conductivity  of  0.37  to 
0.41  cal/cm-*  C-sec.  The  block  shall  be  6.25± 
.05  Inches  in  diameter,  approximately  2.8 
Inches  high  and  shall  weigh  8.5±0.1  lbs.  The 
block  shall  have  a  hole  at  its  top  In  the  cen¬ 
ter.  The  hole  shall  be  .08  inch  In  diameter 
and  0.80  inch  deep.  The  bottom  of  the  block 
shall  be  flat  to  within  ±.002  inejit. 

2.7. 1.2.2  Large  surface  unit.  The  test 
block,  W ,,  shall  be  made  of  aluminum  alloy 
No.  6061,  with  a  specific  heat  0.23  Btu’s/lb- 'F 


and  with  any  temper  that  will  give  a  coeffi¬ 
cient  of  thermal  conductivity  of  0.37  to  0.41 
cal/cm-*  C-sec.  The  block  shall  be  9.0±.05 
Inches  in  diameter  and  approximately  3.0 
Inches  high  and  shall  weigh  19.0±0.1  lbs. 
The  block  shall  have  a  hole  at  its  top  in  the 
center.  The  hole  shall  be  .08  inch  in  diameter 
and  0.80  inch  deep.  The  bottom  of  the  block 
shall  be  flat  to  within  ±.002  inch. 

2.7.2  Thermocouple  installation.  Install 
the  thermocouple  suoh  that  the  thermo¬ 
couple  Junction  (where  the  thermocouple 
contacts  the  test  block)  is  at  the  bottom  of 
the  hole  provided  in  the  test  block  and  that 
the  thermocouple  Junction  makes  good  ther¬ 
mal  contact  with  the  aluminum  block.  If  the 
test  blocks  are  to  be  water  cooled  between 
tests  the  thermocouple  hole  should  be  sealed, 
or  other  steps  taken,  to  insure  that  the 
thermocouple  hole  is  completely  dry  at  the 
start  of  the  next  test.  Provide  a  temperature 
indicator  system  for  measuring  the  oven’s 
temperature  with  an  accuracy  as  indicated 
in  2  9.3.2. 

2.7.3  Test  block  temperature.  Maintain 
the  initial  temperature  of  the  test  blocks,  Ti 
within  ±  *  F  of  the  ambient  room  air  tem¬ 
perature  as  specified  in  2.5. 

2.8  Test  beakers. 

2.8.1  Test  beaker  size.  The  live  test  beak¬ 
ers  shall  be  made  of  thin  walled  glass.  Two  of 
the  test  beakers  shall  have  an  inside  diameter 
of  approximately  85  millimeters  (mm).  Three 
of  the  test  beakers  shall  have  an  inside  diam¬ 
eter  of  approximately  110  mm. 

2.8.2  Test  beaker  load.  Fill  one  of  the  85  mm 
diameter  test  beakers  with  275  milliliters 
(ml)  ±2.75  ml  of  distilled  water  containing 
1  percent  by  weight  sodium  chloride  (NaCl). 
Fill  one  of  the  85  mm  diameter  test  beakers 
with  600  ml  ±5.0  ml  of  distilled  water  con¬ 
taining  1  percent  by  weight  NaCl.  Fill  the 
110  mm  diameter  test  beakers  with  1,000  ml 
±  10.0  ml  of  distilled  water  containing  1  per¬ 
cent  by  weight  NaCl. 

2. 8.2.1  Test  beaker  water  load  tempera¬ 
ture.  Maintain  the  initial  temperature  of  the 
test  beaker  water  load  within  ±4*  F  of  am¬ 
bient  room  air  temperature.  The  temperature 
shall  be  measured  with  a  thermometer  or 
other  equipment  with  an  accuracy  as  indi¬ 
cated  in  2.O.3.4. 

2.9  Instrumentation.  Perform  all  test 
measurements  using  the  following  instru¬ 
ments,  as  appropriate ; 

2.9.1.  Watt-hour  meter.  ITie  watt-hour 
meter  shall  have  a  resolution  of  1.0  watt- 
hour  and  a  maximum  error  no  greater  than 

1.6  percent  of  the  measured  value  for  any 
demand  greater  than  100  watts. 

2.9.2  Gas  meter.  The  gas  meter  to  be  used 
for  measuring  the  gas  consumed  by  the  gas 
burners  of  the  over  or  cooking  top  shall  have 
a  resolution  of  0.01  cubic  feet  and  a  maxi¬ 
mum  error  no  greater  than  1.0  percent  of  the 
measured  value  for  any  demand  greater  than 

2.2  cubic  feet  per  hour.  The  gas  meter  to  be 
used  for  measuring  the  gas  consumed  by  the 
pilot  lights  shall  have  a  resolution  of  0.001 
cubic  feet  and  have  a  maximum  error  no 
greater  than  2.0  percent  of  the  measured 
value. 

2.9.3  Temperature  measurement  equip¬ 
ment. 

2.9.3. 1  Thermometer.  The  room  thermom¬ 
eter  shall  have  an  error  no  greater  than  ±  1  ” 
F  over  the  range  65*  F  to  90  *F. 

2.9.3.2  Temperature  indicator  system  for 
measuring  oven  temperature.  The  equipment 
for  measuring  conventional  oven  tempera¬ 
ture  shall  have  an  error  no  greater  than  ±4* 
F  over  the  range  of  65*  to  400°  F. 

2.9.3.3  Temperature  indicator  system  for 
measuring  test  block  temperature.  The  sys¬ 
tem  .~,hall  have  an  error  no  greater  than  2*  F 
when  measuring  specific  temperatures  over 
the  range  of  65°  F  to  330*  F.  It  shall  also 
have  an  error  no  greater  than  2*  F  when 
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measuring  any  temperature  difference  up  to 
240°  F  within  the  above  range. 

2.9.3.4  Microwave  oven  test  load  tempera¬ 
tures.  The  thermometer  or  other  equipment 
used  to  measure  the  microwave  oven  temper¬ 
ature  and  its  test  load  temperature  shall 
have  an  error  no  greater  than  1*  P  over  the 
range  of  65°  P  to  140°  F. 

2.9.4  Standard  continuous  flow  calorime¬ 
ter.  The  calorimeter  shall  have  an  operating 
range  of  750  to  3,500  Btu’s  per  cubic  foot.  The 
maximum  error  of  the  basic  calorimeter  shail 
be  no  greater  than  0.2  percent  of  the  actual 
heating  value  of  the  gas  used  in  the  test.  The 
indicator  readout  shall  have  a  maximum 
error  no  greater  than  0.5  percent  of  the  meas¬ 
ured  value  within  the  above  operating  range 
and  a  resolution  of  0.2  percent  of  the  full 
scale  reading  of  the  indicator  instrument. 

2.9.5  Wattmeter.  The  wattmeter  shall 
have  a  resolution  of  0.2  watt  and  a  maximum 
error  no  greater  than  5  percent  of  the  meas¬ 
ured  value  over  the  range  of  0  to  10  watts. 

3.  Test  methods  and  measurements. 

3.1  Test  methods. 

3.1.1.  Conventional  oven.  Perform  a  test 
by  establishing  the  testing  conditions  set 
forth  in  2  of  this  Appendix,  and  adjust  any 
pilot  lights  of  a  conventional  gas  oven  in 
accordance  with  the  manufacturer’s  instruc¬ 
tions  and  turn  off  the  gas  flow  to  the  con¬ 
ventional  cooking  top.  Set  the  conventional 
oven  test  block  approximately  in  the  center 
of  the  usable  baking  space.  The  temperature 
of  the  conventional  oven  shall  be  its  normal 
nonoperating  temperature  as  described  in 

2.6.1  or  2.6.3.  Turn  the  oven  thermostat  to 
the  setting  which  provides  an  average  in¬ 
ternal  temperature  of  325°  ±  5°  P  above  am¬ 
bient  temperature.  If  there  is  a  special  con¬ 
trol  or  mode  of  operation  on  the  oven,  set 
for  normal  baking.  If  an  oven  permits  baking 
by  either  forced  convection  using  a  fan,  or 
without  forced  convection  the  oven  is  to  be 
tested  in  each  baking  mode.  The  oven  shall 
remain  on  for  at  least  one  complete  thermo¬ 
stat  "cut-off /Cut-on”  of  the  electrical  re¬ 
sistance  heaters  or  gas  burners  after  the  test 
block  temperature  has  Incr  iased  234°  F  above 
its  initial  temperature. 

3. 1.1.1.  Self-cleaning  operation  of  a  con¬ 
ventional  oven.  Perform  a  test  by  establish¬ 
ing  the  testing  conditions  set  forth  in  2  of 
this  Appendix.  Adjust  any  pilot  lights  of  a 
conventional  gas  oven  in  accordance  with 
the  manufacturer’s  Instructions  and  turn 
off  the  gas  flow  to  the  conventional  cooking 
top.  The  temperature  of  the  conventional 
oven  shall  be  its  normal  nonoperating  tem¬ 
perature  as  described  in  2.6.1  or  2.6.3.  Then, 
set  the  conventional  oven  self-cleaning  proc¬ 
ess  in  accordance  with  the  manufacturer’s 
instructions.  If  the  self-cleaning  process  is 
adjustable,  use  the  average  time  recom¬ 
mended  by  the  manufacturer  for  a  moder¬ 
ately  soiled  oven. 

3. 1.1.2.  Continuously  burning  pilot  lights 
of  a  conventional  gas  oven.  Perform  a  test 
by  establishing  the  test  conditions  set  forth 
in  2  of  this  Appendix.  Adjust  any  pilot  lights 
of  a  conventional  gas  Oven  In  accordance 
with  the  manufacturer’s  instructions  and 
turn  off  the  gas  flow  to  the  conventional 
cooking  top.  Meter  the  gas  consumption  of 
the  pilot  lights  under  test  for  a  period,  L,„ 
of  at  least  24  hours. 

3.1.2  Conventional  cooking  top.  Perform 
a  test  by  establishing  the  testing  conditions 
set  forth  in  2  of  this  Appendix.  Adiust  any 
pilot  lights  of  a  conventional  gas  cooking  top 
in  accordance  with  the  manufacturer’s  in¬ 
structions  and  turn  off  the  gas  flow  to  the 
conventional  oven.  ’The  temperature  of  the 
conventional  cooking  top  shall  be  its  normal 
nonoperating  temperature  as  described  in 

2.6.2  or  2.6.4.  Then,  set  the  test  block  in  the 


center  of  the  heating  element  under  test. 
The  small  test  block,  W.,,  shall  be  used  on 
electric  heating  elements  of  7  inches  or  less 
in  diameter.  The  large  test  block,  W,,  shall  be 
used  on  electric  heating  elements  over  7 
inches  in  diameter  and  on  all  gas  heating 
elements.  Energize  the  heating  element  at  its 
maximum  energy  input  rate  (100  percent). 
When  the  test  block  reaches  144°  F  above  its 
initial  test  block  temperature,  Immediately 
reduce  the  energy  input  rate  to  25+5  per¬ 
cent  of  the  maximum  energy  input  rate. 
After  15+0.1  minutes  at  the  reduced  energy 
setting,  turn  off  the  gas  or  electric  heating 
element  under  test. 

3. 1.2.1  Continuously  burning  pilot  lights 
of  a  conventional  gas  cooking  top.  Perform 
a  test  by  establishing  the  test  conditions  set 
forth  in  2  of  this  Appendix.  Adjust  any  pilot 
lights  of  a  conventional  gas  cooking  top  in 
accordance  with  the  manufacturer’s  instruc¬ 
tions  and  turn  off  the  gas  flow  to  the  con¬ 
ventional  oven.  Meter  the  gas  consumption 
of  the  pilot  lights  under  test  for  a  time,  L,, 
of  at  least  24  hours. 

3.1 .3  Af  icrowave  oven.  Perform  the  tests  by 
establishing  the  testing  conditions  set  forth 
in  2  of  this  Appendix.  Four  tests  are  to  be 
conducted  with  the  water  test  loads  in  the 
following  sequence:  2,000  ml,  1,000  ml,  500 
ml,  and  275  ml.  For  the  2,000  ml  test,  set  two 
of  the  110  mm  diameter  test  beakers,  each 
containing  1,000  ml  of  the  specified  water 
load,  side  by  side,  in  the  approximate  center 
of  the  load  carrying  surface  of  the  oven,  and 
operate  the  microwave  oven  at  its  maximum 
microwave  power  setting  until  the  tempera¬ 
ture  of  the  water  load  has  been  raised 
45°  ±9°  P.  Allow  one  minute  for  changing  the 
test  load  beakers  between  each  of  the  tests. 
For  the  1,000  ml  test,  set  one  of  the  110  mm 
diameter  test  beakers  containing  1,000  ml  of 
the  specified  water  load  in  approximately  the 
center  of  the  load  carrying  surface  of  the 
oven,  and  operate  the  microwave  oven  at  its 
maximum  microwave  power  setting  until  the 
temperature  of  the  water  load  has  been 
raised  45°  ±9°  F.  For  the  500  ml  test,  set  one 
of  the  85  mm  diameter  test  beakers  con¬ 
taining  5C0  ml  of  the  specified  water  load  in 
approximately  the  center  of  the  load  carrying 
surface  of  the  oven,  and  operate  the  micro- 
wave  oven  at  its  maximum  microwave  power 
setting  until  the  temperature  of  the  water 
load  has  been  raised  45°±9°  F.  For  the  275 
ml  test,  set  the  85  mm  diameter  test  beaker 
containing  275  ml  of  the  specified  water  load 
in  approximately  the  center  of  the  load 
carrying  surface  of  the  oven,  and  operate  the 
microwave  oven  at  its  maximum  microwave 
power  setting  until  the  temperature  of  the 
water  load  has  been  raised  45°  ±9°  F. 

3.2  Tat  meaiuronenti. 

3.2.1  Conrentional  oren  test  energy  consumption.  M('as_ 
uro  the  block  temperature,  Ta.  and  the  energy  con" 
suraed,  Ea,  at  the  end  of  the  last  “OX”  period  of  the 
convetitional  oven  before  the  block  reaches  To  (To  is 
234°  F  above  the  initial  block  temperature,  7’/).  Measure 
the  block  temperature,  Tu,  and  the  energy  consumed 
Eb,  at  the  beginning  of  the  next  “OX’’’  period.  .Measure 
the  block  temperature,  Tc,  and  the  energy  consumed, 
Ec,  at  the  end  of  that  "OX’’’  period.  Measure  the  block 
temperature,  7’d,  and  the  energy  consumed  Ed,  at  the 
beginning  of  the  following  "ON”  period.'  Energy  meas¬ 
urements  for  Ea,  Eb,  Ec  and  Ec  should  be  expressed  in 
watt-hours  for  conventional  electric  ovens  or  standard 
cubic  feet  of  gas  for  conventional  gas  ovens.  For  a  gas 
oven  measure  in  watt-hours  any  electrical  energy,  Eio, 
consumed  by  an  ignition  device  or  other  electrical  com¬ 
ponents  required  for  the  operation  of  a  conventional  gas 
oven  while  heating  the  test  block  to  To. 

3.2.1. 1  Eiurgy  consumption  of  self-cleaning  operation. 
Measure  the  self-cleaning  conventional  electric  or  gas 
oven  energy  consumption,  Ea,  specified  as  the  number  of 
watt-hours  of  electrical  energy  or  standard  cubic  feet  of 
gas,  respectively,  consumed  during  the  self-cleaning  test 
set  foith  in  3.1. 1.1.  For  a  gas  oven  also  measure  in  watt- 
hours  any  electrical  energy,  Era,  consumed  by  an  igni¬ 
tion  device  or  other  electrical  components  required  dur¬ 
ing  the  self-cleaning  test. 


3.2.1.2  Cas  consumption  of  continuously  burning  pilot 
lights.  Mea-sure  the  gas  consumption  oft  he  pilot  lights,  P„, 
in  standard  cubic  feet  of  gas  and  the  test  duration,  /.»,  in 
hours  for  the  test  set  forth  in  .3.1. 1.2. 

3.2.1.3  Clock  power.  If  the  conventional  oven,  con¬ 
ventional  range,  or  microwave/conventional  range 
Includes  an  electric  clock  which  is  on  continuously,  and 
the  power  rating  in  watts,  of  this  feature  is  not  known, 
measure  the  clock  power  drain.  PR.  in  watts. 

3.2.2  Conrentional  surface  unit  test  energy  consumption. 
For  the  gas  or  electric  heating  element  under  te.st,  meas¬ 
ure  the  energy  con.sumplion.  Err,  in  standard  cubic  feet 
of  gas  or  watt-hours  of  electricity.  restK-clively,  and  the 
test  block  temperature.  Ter.  at  the  end  of  the  13  minute 
(reduced  input  setting)  test  interval  for  the  lest  specified 
in  3.1.2  and  the  total  time,  Tt.  in  hours,  that  the  element 
Is  under  test.  Measure  any  electrical  energy.  Err,  con- 
'sumed  by  an  ignition  device  of  a  gas  heating  element  in 
watt -hours. 

3.2.2.1  f!as  consumption  of  continuously  burning  pilot 
lights.  If  the  conventional  gas  cooking  top  under  test  has 
one  or  more  continuously  burning  pilot  lights,  measure 
the  gas  consumed  during  the  test  by  the  pilot  lights, 
Pe,  in  standard  cubic  feet  of  gas,  and  the  test  duration, 
Lr,  in  hours  as  specified  in  3.1. 2.1. 

3.2.3  Miaoware  oren  test  energy  consumption.  Measure 
the  initial,  Tu,  and  final,  Tn,  temperatures,  in  degrees 
Fahrenheit  (°F),  of  the  water  test  load  for  the  2,000  ml, 
1,000  ml.  .300  ml  and  275  ml  tests.  The  final  temperature, 
7’si,  shall  be  measured  after  the  test  load  has  been  stirred 
to  insure  uniform  temperature  distribution.  Measure  the 
elapsed  time,  f„  in  seconds,  until  the  temperature  rise  fo 
the  water  load  is  43±!»°F. 

Mea-sure  for  each  test  specified  in  3.1.3  the  electrical 
input  energy,  Ei,  in  watt-hours  consumed  by  the  micro¬ 
wave  oven  during  the  elapsed  time,  f,. 

3.3  Recorded  rallies. 

3.3.1  Record  the  test  room  temperature,  Tu,  for  each 
te.st. 

3.3.2  Record  measured  test  block  weights  H'l,  Wz,  Ws 
in  pounds. 

3.3.3  Record  the  initial  temperature,  Tt,  of  the  test 
block  under  test. 

3.3.4  Record  the  conventional  oven  test  measure¬ 
ments  Ta,  Ea,  Tb,  Eb,  Tc,  Ec,  To,  Ed,  and  EIo. 

.>..3.5  Record  the  measured  energy  consumption.  Eg, 
and  for  a  gas  oven,  any  electrical  energy,  Eis,  for  the 
test  of  the  self-cleaning  operation  of  a  conventional  oven. 

3.3.6  Record  thegaseonsumption,  Fo,  and  the  elapsed 
time,  Lo,  that  any  continuously  burning  pilot  lights  of  a 
conventional  oven  are  under  test. 

3.3.7  Record  the  clock  power  measurement  of  rating. 
I’R,  in  watts. 

3.3.8  For  the  heating  element  under  test,  record  the 
energy  consumption.  Ect,  the  final  test  block  tempi'ra- 
ture,  Tct,  the  total  lest  time,  Tt,  and  any  electrical 
energy  consumption,  Etc. 

3.3.9  Record  thegaseonsumption,  F«,  and  the  elapsed 
time,  L„  that  any  continuously  burning  pilot  lights  of  a 
conventional  cooking  lop  are  under  test. 

3.. 3.10  Record  the  heating  value,  //„  as  determined  in 

2.2.2.2  for  the  natuial  gas  supply. 

3.. 3.11  Record  the  heating  value.  //„  as  determined  in 

2.2.2.3  for  the  propane  gas  supply. 

3.3.12  Record  the  electrical  input  energy,  the 
elapsed  time,  te,  and  initial,  Tu,  and  final,  Tre,  tempera¬ 
ture  of  the  water  load  for  each  microwave  oven  test. 

4.  Calculation  of  de  rired  re  suits  from  test  mcasu  re  merits. 

4.1  Conrentional  oren. 

4.1.1  Conrentional  oren  test  energy  consumption. 

4. 1.1.1  Conrentional  electric  oren  test  energy  consump¬ 
tion.  For  a  conventional  electric  oven,  calculate  the  test 
energy  con.sumption,  Eo,  with  the  aid  of  the  figure  in  5  of 
this  Appendix,  expressed  in  watt-hours,  and  corresixmd- 
ing  to  To  and  defined  a  s: 


where. 


Tq—  Tab 
Tcd 


Ta  +  T„ 


T  A  B  = - ‘o“ 


rp  _  Tc+  Tp 

Tcd  2 

Ea  +  Eb 
Eab=  2 


Ecd  =  — 


Ec-\- Ed 


2 


where 

To  =  2.34°F  above  t.he  initial  block  temperature 

Ta  =  Block  temperature  at  the  end  of  the  last  "ON” 
period  of  the  conventional  oven  before  the 
test  block  reaches  To. 

Ea  =  Energy  consumed  in  watt-hours  at  the  end  of 
the  last  "ON”  period  before  the  test  block 
reaches  To. 

Tb  =  Bloek  temperature  at  the  beginning  of  the  “ON” 
period  following  the  measurement  ot  T a. 
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Eb  =  Energy  consumed  in  watt-hours  at  the  be¬ 
ginning  of  the  "OX”  pciiod  following  the 
measurement  of  Ta. 

Tc  =  Block  temperature  at  the  end  of  the  “OX” 
period  which  starts  with  7’b. 

Ec  =  Energy  consumed  in  watt-hours  at  the  end  of 
the  “OX”  period  which  starts  with  7'b. 

To  =  Block  temperatureat  the  beginning ofthe  “OX” 
treriod  which  follows  the  measurement  of  Tr. 

Ed  =  Energy  consumed  in  watt-hours  at  the  Ire- 
ginning  of  the  “OX”  period  which  follows 
the  measurement  of  Tc. 

4.1. 1.2  Coni'fntional  gas  ottn  test  energy  consumption. 
For  a  conventional  gas  oven,  calculate  the  gas  le.st  energy 
consumption,  E.,  with  the  aid  of  the  figure  in  5  of  this 
Appendix,  expre.ssed  in  Btu’s  and  corresfionding  to  7', 
and  dehin^  as: 

Eo=(EahXH) 


or* 


Eco  = 


EqXOq 

WiXCdXT 


for  gas  ovens,  where 

Ko  =  Test  energy  consumption  as  calculated  in  4.1. 1.2 
or  4.1. 1.3. 

0,=  160.700  Btu’s,  annual  useful  cooking  energy  out¬ 
put  of  conventional  gas  oven. 

H'l,  Cn  and  Tare  the  same  as  defined  above. 

4.1.2.1.2  .4nnual  secondary  cooking  energy  for  gas  oeens. 
('alculate  the  annual  secondary  energy  consumption  for 
cooking,  Eao,  expressed  in  kilowatt-hours  and  delined  as: 


„  _  .EioXOo 

®®“ir,xCpXT’ 

where 


4.1.2.5.2  Contention^  gas  mvn.  Calculate  the  tota 
annual  gas  energy  consumption  of  a  conventional  ga.s 
oven,  Eaoc,  expressed  in  Btu’s  and  defined  as: 

Eaog  =  Eco-t  Epo-\-Esc, 

where 

Annual  primary  cooking  energy  consumption  as 
determined  in  4. 1.2.1. 1. 

£eo= Annual  pilot  energy  consumption  as  detei  mined  ■ 
in  4.I.2.2. 

E«c=.4nnu8l  primary  self-cleaning  energy  consump¬ 
tion  as  determined  in  4.1. 3.3.1. 

If  the  conventional  gas  oven  u.ses  electrical  energy, 
calculate  the  total  annual  electrical  energy  consumption, 
Eaos.  expressed  in  kilowatt-hours,  and  defined  as: 

E  aoe  =  E  ao-VE  ss-\-Ecl, 

where 


where 

11  =  Either  It,  or  II,.  the  heating  value  of  the  gas  used 
in  the  test  as  spr-cified  in  2.2.2.2  and  2.2.2.3,  ex¬ 
pressed  in  Btu’s  per  standard  cubic  foot. 

Ta+Th 

Tah=  - 

rp  Tc+To 
Tri,=  -  - 


E 


^Ea  +  E„ 

2 


Ecp=  Ec-\-Ed, 

where 

7’o=234“  F  above  the  intial  block  temperature. 

Tx  =  Block  temperature  at  the  end  of  the  la.st  “OX” 
period  of  the  conventional  oven  before  the  lest 
block  reaches  To. 

A’r  =^■olume  of  gas  consumed  in  standard  cubic  feet  at 
the  end  of  the  last  “OX”  period  before  the  test 
block  reaches  To. 

7'8  =  Block  temperature  at  the  beginning  of  the  “OX” 
period  following  the  measurement  of  Ta. 

/7B  =  \'otume  of  gas  consumed  in  standard  cubic  feel  o* 
gas  at  the  beg  niiig  of  the  “OX”  period  follow¬ 
ing  the  measurement  Ta. 

7'c  =  Block  temjreralure  at  the  end  ofthe  “OX”  period 
which  starts  with  Ta. 

Kc=\'olume  of  gas  consumed  in  standard  cubic  feet  of 
gas  at  the  end  of  the  “OX”  period  which  starts 
with  7’fl. 

To  =  Block  lemirerature  at  the  beginning  of  the  “OX” 
period  which  follows  the  measurement  of  T,. 

fc’n=\'olume  of  gas  consumed  in  standard  cubic  feet  of 
gas  at  the  lM>ginning  of  the  “ON”  period  which 
follows  the  measurement  of  Tr. 

4. 1.1.3  eXterage  test  energy  consuntption.  If  the  con¬ 
ventional  oven  can  be  operated  in  more  than  one  baking 
mode,  such  as  with  and  without  forced  convection, 
determine  the  average  test  energy  consumption,  Eo  and 
Eio,  using  the  follcwiiig  e(|uations: 

"  i  =  l 

"  iti 

wlicre 

n  =  Number  of  modes  in  whicii  the  oven  was  tested. 

I‘0  =  Test  energy  consumption  in  each  baking  mode 
as  determined  in  4.1.1. 

Eio  =  Electrical  energy  consumption  of  a  gas  oven  in 
each  baking  mode  as  measured  in  3.2.1. 

4.1.2  Contt nlional  oven  annual  energy  consumption. 

4. 1.2.1.  .Innual  cooking  energy. 

4. 1.2.1. 1.  .innual  primary  cooking  energy.  Calculate 
the  annual  primary  energy  consumption  for  cooking,  Eco, 
expressed  in  kilowatt-hours  for  electric  ovens  and  in 
Btu’s  for  gas  ovens,  and  deiincd  as: 

EoXHgXO, 

WxXCdXT 

Ko=Test  energy  consumption  as  calculated  in  4. 1.1.1 
or4.1.1..3. 

//«=3.412,  conversion  factor  for  watt -hours  to  Btu’s. 

0,=47.(W  kWh's,  annual  useful  cooking  energy  out¬ 
put  of  conventional  electric  oven. 

H’l  =  Measured  weight  of  test  block  in  pounds. 

C,=0.23  Btu/lb-°  F,  specific  heat  of  test  block. 

7’=234'’  F,  temperature  rise-  of  test  block. 


/•.'/o  =  Electrical  test  energy  consumption  according  to 

3.2.1  or  as  calculated  in  4. 1.1. 3. 

O.=47.0‘J  kWh’s,  annual  useful  cooking  energy 
output. 

H'l,  Co.  and  7’ are  as  defined  in  4. 1.2.1. 1. 

4. 1.2.2  Annual  energy  consumption  of  any  continuously 
turnina  pilot  lights.  Calculate  the  annual  energy  con¬ 
sumption  of  any  continuously  burning  pilot  lights,  E,„ 
expressed  in  Btu’s  and  defined  as: 


E„o  = 


I\XH 

L, 


{A-B), 


=  Cubic  feet  of  gas  consumed  by  any  continuously 
burning  pilot  lights  as  determined  in  3.2.1. 2. 
//=//,  or  II,,  the  heating  value  of  the  gas  used  in  the 
test  as  specified  in  2.2.2.2  and  2.2.2.3  in  Btu’s 
per  standard  cubic  foot. 

=  Elapsed  test  time  in  hours  for  any  continuously 
burning  pilot  lights  tested. 

A  =8,760,  number  of  hours  in  a  year. 
fl=.300,  number  of  hours  any  continuously  burning 
pilot  lights  contribute  to  the  heating  of  an  oven 
for  cooking  food. 

4. 1.2.3  Annual  conrentional  oren  self<leaning  energy. 


4.1.2.3.1  Primary  eiurgy.  Calculate  the  annual  pri¬ 
mary  energy  consumption  for  conventional  oven  self¬ 
cleaning  operations.  Esc,  expressed  in  kilowatt-hours  for 
electiic  ovens  and  in  Btu’s  for  gas  ovens,  and  defined  as: 

Esc=  EsXS.XC,  for  electric  ovens, 
where 

Kb  =  Energy  consumption  in  watt-hours  as  measured 
in  3.2.I.I. 

S,=ll,  average  number  of  times  a  self-cleaning  opera¬ 
tion  of  a  conventional  electric  oven  is  used  per 
year. 

C=.001  W/kW  conversion  factor  of  watts  to  kilowatts, 
or 

Esc=EsXlIXS,,  for  gas  ovens, 
where 

K’.s  =  Energy  consumption  in  cubic  feet  of  gas  per  oven 
tested  according  to  3.2. 1.1. 

//  =  //,  or  II,,  the  heating  value  of  the  gas  used  in  the 
test  as  specified  in  2.2.2.2  and  2.2.2.3  in  Btu’s  per 
standard  cubic  foot. 

,S,=7,  average  number  of  times  a  self-cleaning  opera¬ 
tion  of  a  conventional  gas  oven  is  used  per  year. 

4.1.2.3.2  .Secondary  selfcleaning  energy  for  gas  ovens. 
Calculate  the  annual  st-condaiy  energy  consumption  for 
self-cleaning  o|H>ralions  of  a  gas  oven.  Ess.  expresst-d  in 
kilowatt-houis  and  defined  as: 


E  ss  —  EisX  S  fXC, 

where 

Eis  =  Electrical  energy  consumed  during  the  self¬ 
cleaning  operation  of  a  conventional  gas  oven, 
as  measured  in  3.2.1. 1. 

S,  and  Care  the  sameasdef'med  in  4.1. 2.3.1. 

4. 1.2.4  Annuaiclock  energy  consumption.  Calculate  the 
annual  energy  consumption  of  any  constantly  operating 
electric  clock,  Ecl,  expiessed  in  kilowatt-hours  and  de¬ 
fined  as: 

EcL  =  PliXKH, 

where 


K’jio=Annual  secondary  cooking  energy  consumption 
as  determined  in  4.1. 2.1.2. 

K’.sB=Annual  secondary  self-cleaning  energy  consump¬ 
tion  as  determined  in  4.I.2.3.2. 

K’ct,  =  Annual  clock  energy  consumption  as  determined 
in  4. 1.2.4. 

The  total  annual  energy  consumpt  ion  of  a  conventional 
gas  oven,  Eao,  is  comprised  of  K’boc,  expressed  in  Btu’s, 
and  Eaob,  expressed  in  kilowatt-hours,  as  computed 
above. 

4. 1.2.6  Total  annual  energy  consumption  of  multiple 
conventional  ovens.  If  the  basic  model  of  the  conventional 
range,  microwave, 'conventional  range,  or  conventional 
oven  includes  more  t  han  one  conventional  oven,  calculate 
the  total  annual  energy  consumption  for  all  of  the  con¬ 
ventional  ovens  in  the  ba.sic  model,  Ero,  expressed  in 
kilowatt-hours  per  year  for  electrical  energy  and  in  Btu’s 
per  year  for  gas  energy,  with  the  following  equation: 

Eto  =  Eaco-{  Easo-\-  E TPo 

-\-Esc-\-Ess-\-Ecl, 

where  gas  and  electrical  energy  are  summed  separately 
and  where, 

Eaco  =  \  (Eco)i, 

-  ”  1  =  1 

average  annual  primary  energy  consumption  for  cook¬ 
ing,  where 

n  =  Number  of  conventional  ovens  in  the  basic 
model. 

K’co  =  Annual  primary  energy  consumption  for  cook¬ 
ing  as  determined  in  4. 1.2.1. 1. 

,  n 

E.sso  =  -  ^  "I  (Eso)i, 

"  i  =  l 

average  annual  secondary  energy  consumption 
for  cooking,  where 

H  =  Number  of  conventional  ovens  in  the  basic 
model. 

K'.'jo  =  Annual  secondary  energy  consumption  for 
cooking  as  determined  in  4. 1.2. 1.2. 
n 

Ereo= 

i  =  l 

total  annual  energy  consumption,  of  any  pilol 
lights,  where 

K>o  =  Annual  energy  consumption  of  any  continu¬ 
ously  burning  pilot  lights  determined  accord¬ 
ing  to  4. 1.2.2. 

K’s,,  K’sb,  and  Eci.  are  defined  in  4.1.2.3.1,  4.1.2.3.2,  and 

4. 1.2.4  respectively. 

4.1.3  Conventional  oven  cooking  efficiency. 

4. 1.3.1  Cooking  etflcieucy  of  a  single  conventional  oven. 
Calculate  the  conventional  oven  cooking  efficiency, 
EffAO,  using  the  following  equations: 

For  electric  ovens. 


where 


EffAO  = 


Oo 

Eco 


Pff=  Bower  rating,  in  watts,  of  clock  which  is  on 
continuoasly. 

7ff/=8.76,  thousands  of  hours  in  a  year. 

4. 1.2.5  Total  annual  energy  consumption  of  a  single 
conventional  oven. 

4.1.2.5.1  Conventwtial  electric  oven.  Calculate  the  total 
annual  energy  consumption  of  a  conventional  electric 
oven,  Eao,  expressed  in  kilowatt-hours  and  defined  as, 

Eao  =  Eco-\-  Esc+  Ecl, 

where 


K’co= Annual  cooking  energy  consumption  as  deter' 
mined  in  4. 1.2.1. 1. 

K'bc= Annual  self-clr'>ning  energy  consumption  as  de¬ 
termined  in  4.I.2.3.I. 

Ecl  =  Annual  clock  energy  consumption  as  determined 
in  4. 1.2.4. 


O, =47.01)  kWh,  annual  useful  cooking  energy  output. 

K'co  =  Annual  cooking  energy  consumption  as  deter¬ 
mined  in  4. 1.2.1. 1. 

Fur  gas  ovens; 

where 

0.-160,700  Btu,  annual  useful  cooking  energy  out¬ 
put. 

f.= Annual  energy  consumption  for  cooking 
^Eco+iEsoXlIe),  where 

K'co= Annual  primary  energy  consumption  for  cooking 
as  determined  in  4. 1.2.1. 1. 

K'bo= Annual  secondary  energy  consumption  for  cook¬ 
ing  as  determined  in  4.I.2.I.2. 

//. =3,412  Btu/kWh,  conversion  factor  for  kilowatt- 
hours  to  Btu’s. 
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4. 1.3.2  Cooking  e  Meiencg  of  multiple  concentional  oiens. 
1  f  t  he  ba.sic  model  of  t  he  convent  ional  range,  micro- wave/ 
conventional  range,  or  conventional  oven  includes  more 
than  one  conventional  oven,  calculate  the  cooking 
elllciency  for  all  of  the  ovens  Effro,  using  the  following 
e(|uations: 


EffTO  = 


0, 

Eaco 


for  electric  ovens,  where 

0.=47.(W  kWh’s  per  year,  annual  useful  cooking 
energy  output. 

Eaco—-  (Eco)i, 
n  f—i 
1  =  1 

the  average  annual  cooking  energy  consump¬ 
tion,  where 

n=Number  of  conventional  ovens  in  the  basic 
model. 

A’co= Annual  energy  required  for  cooking  for  each 
oven  as  determined  according  to  4. 1.2.1. 1. 


or, 


EffTO  = 


Jto 


for  gas  ovens,  where 

Oo=  160,700  Btu’s  per  year,  annual  useful  cooking  en¬ 
ergy  output. 


the  average  annual  energy  consumption  for 
cooking,  where 

n  =  Number  of  gas  ovens  in  the  ba.sic  model. 

/.=Annual  energy  consumption  for  cooking  of  each 
oven  as  determined  according  to  4. 1.3.1. 

4.1.4  Energy  factor  for  eonientional  ocent. 

4.1.4. 1  Energy  factor  of  a  tingle  eonientional  oren.  Cal¬ 
culate  the  energy  factor,  or  the  ratio  of  useful  cooking 
energy  output  to  the  total  energy  input,  ifo,  using  the 
following  e(|uations: 

For  electric  ovens, 


/?0  = 


Eao 


where 

O, =47.09  kWh’s  per  year,  annual  u-'eful  cooking  en¬ 
ergy  output. 

K,ro= Total  annual  energy  consumption  as  determined 
in  4.I.2.5.I. 

For  gas  ovens, 

r.  _ Oo _ 

°~EAoa+{EAOBXH,)' 

where 


Oo=  160,700  Btu’s  per  year,  annual  useful  cooking 
energy  output. 

/’-400=Total  annual  gas  energy  consumption  as 
determined  in  4.I.2.5.2. 

F^,40*=Total  annual  electrical  energy  consumption  as 
determined  in  4.I.2.5.2. 

//,=3,412  Btu  per  kWh,  conversion  factor  for  kilo¬ 
watt-hours  to  Btu’s. 

4.1.4.2  Erurgy  factor  for  multiple  eonientional  oieni.  If 
the  basic  model  of  the  conventional  range,  microwave/ 
conventional  range,  or  conventional  oven  includes  more 
than  one  conventional  oven,  calculate  the  energy  factor 
for  all  of  the  ovens,  Hto,  using  the  following  eiiuations: 

For  electric  ovens. 


Rto  = 


Oo 

Eto 


where 

O«=47.09  kWh’s  per  year,  annual  useful  cooking 
energy  output. 

£Jro=Total  energy  consumption  as  determined 
according  to  4. 1.2.6. 

For  gas  ovens. 


Ea  co~\-E  tpo  +  Esc 

-\-{Easo-\- Ess~\'Ecl)  XHf 

where 

0.= 160,700  Btu’s  per  year,  annual  useful  cooking  en¬ 
ergy  output. 

f/.=3,412  Btu/kWh,  conversion  factor  for  kilowatt- 
hours  to  Btu’s. 

Eaco,  Etpo,  and  Easo  as  defined  in  4.I.2.6. 

Esc,  Ess,  and  Ecl  as  defined  in  4.1.2.3,  4.1.2.3.2,  and 
4. 1.2.4  respectively. 

4.2  Conventional  cooking  top. 

4.2.1  Conventional  cooking  top  cooking  efficiency. 

4.2.1. 1  Electric  healing  element  cooking  efl'ciency.  Cal¬ 
culate  the  cooking  elllciency,  Effss,  of  the  electric  heating 
element  under  lest,  and  delined  as: 


where 

lf’=  Measured  weight  of  test  block,  W'l  or  H’a,  ex¬ 
pressed  in  pounds. 

Cp  =  Speciric  heat  of  aluminum:  0.23  Btu’s,1b-°F. 

2’,,,  =  Temperature  rise  of  the  test  block:  final  test 
block  temperature,  Tct,  as  determined  in  3.2.2, 
minus  the  initilatest  block  temperature,  7’/, 
expressed  in  “F. 

//»=3.412  Btu’s/wh,  conversion  ^tor  of  watt-hours 
to  Btu's. 

£cT=Measured  energy  consumption,  as  determined 
according  to  3.2.2,  expressed  in  watt-hours. 


4. 2.1. 1.1  Conventional  electric  cooking  top  cooking 
efficiency.  Calculate  the  conventional  electric  cooking  top 
cooking  ctncicncy,  Effsc,  using  the  following  equation: 

EffEc  =  l  1:  {Effss) i, 

“  i  =  l 

where 

n  =  Number  of  electric  healing  elements  contained 
in  the  cooking  top. 

Fy/*s=The  efficiency  of  each  of  the  electric  heating 
elements,  as  determined  according  to  4.2.1. 1. 
4. 2.1.2  flat  heating  element  cooking  efficiency.  Calculate 
the  cooking  efficiency,  Effees,  of  the  gas  healing  element 
under  test,  and  delined  as: 

WsXCpXT.u 
E 


where 

B'3=  Measured  weight  of  test  block  according  to  3.3.2, 
expressed  in  pounds. 

Cp  =  Specific  heat  of  aluminum,  0.23  Bfu’slb=‘’F. 

r,p  =  Temperafure  rise  of  the  test  block:  Final  test 
temperature.  Ter,  as  determined  in  3.2.2  , 

'  minus  the  initial  test  block  temp<-i-alure,  Ti, 
expressed  in  °F. 

E—{{Ect—Ecp)  X  //]+  {EjcX  E e), 
where 

Ect—  Energy  consumption  for  the  gas  heating  element 
as  defined  in  3.2.2. 

Eic=  Electi  ical  energy  consumed  by  an  ignition  device 
of  a  gas  heating  element. 

//«= Conversion  factor  of  watt-hours  to  Btu’s  13.412 
Btu’s/wh). 

//=  Either  //,  or  //p,  the  value  of  the  gas  used  in  the 
test  as  specified  in  2.2.2.2  and  2.2.2.;i,  expressed 
in  Btu’s  per  standard  cubic  foot  of  gas. 

Ecp=ExTt,  (pilot  consumption,  in  standard  cubic 
feet,  during  unit  test)  where 


(pilot  flow  in  standard  cubic  feet  jier  hour) 

where 

Et=Any  pilot  lights  gas  eonsumption  defined  in 
3.2.2.I. 

Z,  e=  Elapsed  time  of  the  cooking  top  pilot  lights  test 
as  defined  in  3.I.2.I. 

7'r  =  The  elapsed  test  time  as  defined  in  3.2.2. 

4.2.1.2.1  Conventional  gat  cooking  top  cooking  efficie  ncy. 
Calculate  the  cooking  efficiency,  Effoc,  of  a  conventional 
gas  cooking  top  using  the  following  eiiuation: 

Effoc  =  ^  2  {Effas)i, 
n  i  =  i 

where 

n  =  Number  of  gas  heating  elements  contained  in 
the  cooking  top. 

F.y/o«  =  The  efficiency  of  each  gas  heating  element  as 
determined  according  to  4.2.I.2. 

4.2.2  Conventional  cooking  top  annual  energy  con¬ 
st/  mption. 

4.2.2.1  Annual  energy  consumption  of  an  electric  cook¬ 
ing  top.  Calculate  the  annual  energy  eonsumption  of  an 
electric  cooking  top,  Eca,  in  kilowatt-hours  jier  year  and 
defined  as: 


E  (’.1  = 


Effsc 


where 

OcT=^~.~  kW’h  per  year,  annual  useful  Cooking 
energy  output. 

E'#*c=Convenlional  cooking  top  cooking  elficicncy 
as  defined  in  4.2.1. 1.1. 

4.2.2.2  Annual  energy  consumption  of  a  gas  cooking  top. 
4.2.2.2.1  Annual  energy  consumption  for  cooking.  Cal¬ 
culate  the  annual  energy  consumption  for  cooking,  Ece, 
in  Btu’s  per  year  for  a  gas  cooking  top  and  delined  as: 


Effsa^WXC^X 


H 


tXEct 


Ecc 


— 

~ESac 


where 

0cr=948.000  Btu’s,  annual  useful  cooking  energy 
output. 

Eftar—T\w  gas  cooking  top  efficiency  as  defined  in 
4.2. 1.2.1. 

i.2.2.2.2  Annual  energy  consumption  of  any  continu¬ 
ously  burning  gas  pilot  lights.  Calculate  the  annual  energy 
consumption  of  any  continuously  burning  gas  pilot  lights 
of  the  cooking  top,  in  Btu’s  per  year  and  defined  as: 

E^,=PXAXH, 


where 

>*=  Pilot  light  flow  rate  as  defined  in  4.2.I.2. 

.4  =  The  total  numlier  of  hours  in  a  year  (8.760  hours). 

/Z=Either  //„  or  Up,  the  heating  value  of  the  gas  used 
in  the  test  as  specified  in  2.222.2  and  2.2.2.,3.  ex¬ 
pressed  in  Btu’s  per  standard  cubic  fool  of  gas. 

4.2.2.2.3  Total  annual  energy  consumption  of  a  conven¬ 
tional  gas  cooking  top.  Calculate  the  total  annual  energy 
consumption  of  a  conventional  gas  cooking  top.  Eca,  in 
Btu’s  per  yeai  and  defined  as: 

EcA~Ece-T  Epc, 

where 

K,c=Eneigy  con.sumption  for  cooking  as  determined 
in  4.2.2.2.I. 

K,,= Annual  energy  con.sumption  of  the  pilot  lights  as 
determined  in  4.2.2.2.2. 

4.2.3  Conventional  cooking  top  energy  factor.  Calculate 
the  energy  factor,  or  ratio  of  useful  cooking  energy  out¬ 
put  tor  cooking  to  the  total  energy  input ,  Err,  as  follows: 

For  an  electric  cooking  top  the  eneigy  factor  is  the 
same  as  the  cooking  efficiency  as  determined  according 
to  4.2.I.I.I. 

For  gas  cooking  tops. 


Rct  = 


Oct 

Ec.a' 


where 

Orr=948,f)00  Btu’s  jier  year,  annual  useful  cooking 
energy  output  of  cooking  top. 

E’c.4  =  Total  annual  energy  consumption  of  cooking  lop 
determined  according  to  4.2.2.2.3. 

4.3  Conventional  range. 

4.3.1  Conventional  range  annual  energy  consumption. 
Calculate  the  conventional  range  annual  energy  con¬ 
sumption,  Eg,  in  kWh’s  per  year  for  electrical  energy  and 
Btu  s  per  year  for  gas  enei-gy ,  and  defined  as: 


Eh  —  -£.40  +  Eca, 

where  gas  and  electrical  energy  are  added  sepamtely ,  and 
where 

A'xo=The  conventional  oven  annual  energy  consump¬ 
tion  in  kWh’s  per  year  and  or  Btu’s  ix>r  year 
as  determined  in  4. 1.2.5  or  4. 1.2.6. 

A’c4  =  Thc  conventional  cooking  top  annual  energy 
con.sumptio'n  in  kWh’s  per  year  or  Btu’s  per 
year  as  defined  in  4.2.2. 

4.3.2  Conventional  range  cooking  efficiency.  Calculate 
the  conventional  range  cooking  efficiency,  Effn  and 
defined  as  the  ratio  of  the  annual  useful  energy  output 
divided  by  the  annual  eneigy  input  required  (or  cooking. 


For  an  electric  range. 


EffH  = 


EcQ-i-EcA 


where 

0«  =  324.8  kWh  per  year,  annual  useful  cooking  en¬ 
ergy  output. 

A’co  =  Annual  oven  energy  consumption  determined 
according  to  4. 1.2.1. 1. 

E’c.i  =  Annual  cooking  top  energy  consumption  deter¬ 
mined  according  to  4.2.2.I. 

For  a  gas  range  which  does  not  use  electric  ignition, 

EffH  =  w-^P^’ 
ticc-rl^co 


where 

Ok  =  1,109,(1(10  Bin’s  per  year,  annual  useful  cooking 
energy  output. 
f'.’ro  =  As  defined  alKive. 

7'-’rc=Annual  energy  eonsumption  (or  cooking  of  gas 
cooking  top  as  determined  in  4.2.2.2.I. 

Foi  a  conventional  range  which  uses  Ijoth  gas  and  elec¬ 
trical  energy: 


EffH  = 


_ Or _ _ 

Ecc-{-  Eco~f  {EsoX  He) 


where 

Ok  =  1, 109,000  Btu’s  per  year,  annual  useful  cooking 
energy  output. 

E’cc=Annual  cooking  top  energy  consum)>tion  for 
cooking  determined  according  to  4. 2. 2.2.1. 

/'7co  =  Annual  oven  primary  energy  consumption  de- 
teimined  according  to  4. 1.2.1. 1  and  expressed 
in  Btu’s  per  year.  For  an  electric  oven  multi¬ 
ply  the  consumption  in  kilowatt-hours  ixr 
year  by  3,412  (Btu’s  per  kWh). 


I 
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E/!o=Aiinual  s*'Condary  energy  consumption  deter¬ 
mined  according  to  4.I.2.I.2. 

//,=3,412  Btu’s  per  kWh,  conversion  factor  for  kilo¬ 
watt-hours  to  Htu's. 

4.3.3  Energs  factor  for  conrcnlional  range.  Caicdlate  the 
energy  lactor,  or  the  ratio  of  the  useful  cooking  energy 
output  to  the  totai  energy  input  on  a  yeaily  basis  for  the 
complete  range,  Hu,  and  deiined  as: 


where 

0*=1,10»,000  Btu’s,  annual  ust'ful  cooking  energy 
output. 

K*=Total  annual  energy  consumption  as  determined 
in  4.3.1  and  with  all  values  for  electrical  energy 
converted  from  kilowatt-hours  to  Btu’s  by  mul¬ 
tiplying  by  3,412,  Btu’s  per  kWh. 

4.4  Microware  oten. 

4.4.1  Mierotcare  power  output.  Calculate,  lor  each  test 
load,  f,  the  microwave  power  output,  MFo,  expressed  in 
watts,  and  deiined  as: 


(MPo)i= 


WiXFXDTi 

U 


where 

H’,=  Size  of  the  test  load,  in  milliliters  (ml). 
uTi=r,i-rti 
where 

Tei  =  The  final  temperature  expressed  in  ““F  of  the  test 
load  as  defined  in  3.2.3. 

7’/,  =  The  initial  temperature  expressed  in  “F  of  the 
test  load  as  defined  in  3.2.3. 

F=2.32  WaU-sec/Ml-°F  (conversion  factor  used  to 
convert  milliliter-degrees  Fahrenlreit  to  watt- 
seconds). 

<,=The  elasped  test  time,  in  seconds,  as  defined 
in  3.2.3. 

t=Each  test  load. 

4.4.2  Specific  microwatt  oten  cooking  tffieitney  for  each 
left  load.  Calculate  the  specific  microwave  oven  cooking 
efficiency,  e,  for  each  test  load  (i),  and  defined  as: 


where 


e.= 


(MPo)i 


Ei 


I 

S 


S=3,600  seconds  (the  number  of  seconds  in 
one  hour). 

(.t/Po)(=The  microwave  power  output  in  watts  as 
defined  in  4.4.1. 

E,  =  The  eneigy  consumption  as  defined  in  3.2.3. 
(,'=Thc  elasped  test  time  as  defined  in  3.2.3. 
i==Each  test  load. 

4.4.3  Microwave  oten  cooking  efficiency.  Calculate  the 
microwave  oven  cooking  efficiency,  «(•■!),  and  defined 

as: 


j  m 


TO*4  (the  number  of  test  loads). 

«,=The  spMific  microwave  cooking  efficiency  as  de¬ 
fined  in  4.4.2. 

4.4.4  Microware  oten  annual  energy  consumption. 
Calculate  the  microwave  oven  annual  energy  consump¬ 
tion,  E'.wo,  in  kWh’s  per  year,  and  defined  as: 


Emo=^  +  (PRXKH), 


310=34.2  kWh’s  per  year,  the  microwave  oven 
amtual  useful  cooking  energy  output. 
«(«t«)=The  microwave  oven  rated  efficiency  as  deiined 
in  4.4.3. 

PU=The  power  rating  of  features  (such  as  clocks), 
expressed  in  watts.  The  power  rating  is  the 
power  drawn  from  the  eiectrieal  supply  when 
the  miciowave  oven  is  turned  off. 
lf//=8.76,  the  number  of  thousand  hours  in  a  year. 

4.4.S  Energy  factor  for  microware  oren.  Calculate  the 
energy  factor  or  the  ratio  of  the  useful  cooking  energy- 
output  to  total  energy  input  on  a  yearly  basis,  ii.\io,  and 
defined  as: 


R.vo 


MO 

Emo 


where . 

3fO=34.2  kWh,  annual  useful  cooking  energy  output. 

£«o=Armual  total  eneigy  input  as  determined  in 
4.4.4. 

4.5  Microware Iconrentional  range. 

4.5.1  Annual  energy  consumption. 

4.5.1. 1  Annual  eturgy  consumption  of  tht  conventional 
oren. 

4.5.1. 1.1  Annual  primary  eturgy  consumption  for 
cooking.  Calculate  the  annua!  primary  energy  consump¬ 
tion  for  cooking  of  a  conventional  oven  in  combination 
with  a  microwave  oven,  Ecost,  expressed  in  Btu’s  for 
gas  ovens  and  in  kilowatt-hours  for  electric  ovens,  with 
the  following  equation: 

Ecom  =  KXEco, 


where 

l»r=0.8l96,  estimated  fraction  of  usage  for  a  conven¬ 
tional  oven  due  to  microwave  oven  usage. 

£(-0=  Energy  consumption  as  calculated  in  4.I.2.I.I. 
4..5.1.1.2  Annual  secondary  energy  consumption  for  gas 
ovens.  Calculate  the  annual  secondary  energy  consump¬ 
tion  for  cooking  of  a  gas  oven  in  combination  with  a 
microwave  oven,  Eftoxe,  expressed  in  kilowatt-hours, 
with  the  following  equation: 

Esom=KXEso, 

where 

£■=.8196,  as  defined  in  4.5.I.I.I. 

£so= Energy  consumption  as  calculated  in  4.I.2.I.2. 

4.5.1.2  Annual  energy  consumption  of  the  cooking  top. 
Calculate  the  annual  energy  consumption  of  a  cooking 
top  in  combination  with  a  microwave  oven,  Kcaii, 
expressed  in  kilowatt-hours  for  an  electric  cooking  top 
and  in  Btu’s  tor  a  gas  cooking  top,  with  the  following 
equations: 

For  electric  cooking  top; 

Ecam—PXEca, 

where 

£=0.9076,  estimated  fraction  of  usage  for  a  conven¬ 
tional  cooking  top  due  to  microwave  oven 
usage. 

£c4  =  Energy  consumption  as  calculated  in  4.2 .'J. 

For  gas  cooking  tops; 

where  Oct,  A,  P,  11,  and  Effac  as  defined  in  4.2.1.2.1.2- 

4.5.1.3  Total  annual  energy  consumption.  Calculatethe 
total  aiuiual  energy  consumption  of  a  microwave/con¬ 
ventional  range,  Eau,  expressed  in  kilowatt-hours  per 
year  for  electrical  energy  and  in  Btu’s  per  year  for  gas 
energy,  with  the  following  equation: 

Erm  —  Ecom  +  Esom + Epo  +  Ebc 

Esa-\-EcL-\-EcAM-\-EMo, 
where  gas  and  electrical  energy  are  added  separately  and 
where 

£com= Primary  energy  consumption  for  cooking  as 
determined  in  4.5.1. 1.1. 

£so.«  =  Secondary  energy  comsumption  for  cooking  as 
determined  in  4.5.1. 1.2. 

£>0=  Gas  pilot  energy  consumption  as  determined  in 
4.I.2.2. 

£'sc=Primary  energy  consumption  for  self-cleaning, 
as  determined  in  4.I.2.3.I. 

£ss=Secondary  energy  consumption  for  self-clean¬ 
ing  as  determined  in  4.I.2.3.2. 

£fz,=Clock  energy  consumption  as  determined  in 
4.I.2.4. 

£c4j/= Cooking  top  energy  consumption  as  deter¬ 
mined  in  4.5.I.2. 

£.ifo= Microwave  oven  energy  consumption  as  deter¬ 
mined  in  4.4.4. 

4.5.2  Cooking  efficiency  of  microwarelconrentional 
range.  Calculate  the  cooking  efficiency  of  a  microwave/ 
conventional  range,  Effnw,  and  defin^  as: 

For  an  all  electric  range; 

jji  JT  ^  RM 

where 

Oatf=324.8  kWh  per  year,  annual  useful  cooking 
energy  output. 

PH  and  KH  as  defined  in  4.4.4. 

Ecost,  Eca.v,  and  Esio  as  defined  in  4.5.I.3. 

For  a  range  whieh  uses  both  gas  and  electrical  energy, 
_  _ OrM _ 

HM  O  '  17  17  * 

^COM-r  ^CAM^^pe 

-]-[(. E so M-\- Emo)  XH^] 

where 

Oi(.vf=l,109,000  Btu  iier  year,  annual  useful  cooking 
energy  output. 

£cou  =  Primary  energy  consumption  for  cooking 
determined  in  4.5.1. 1.1  and  expressed  in 
Btu’s/year. 

£rHj;  =  Cooking  top  energy  consumption  determined 
in  4.5.1. 2  and  expressed  in  Btu’s  per  year. 
//,=3412,  conversion  factor  for  kilowatt-hours  to 
Btu’s. 

£fe=*Cooking  top  pilot  energy  consumption  as 
determined  in  4.2.2.2.2. 

Esom  and  Emo,  as  in  4.5.I.3. 

4.5.3  Energy  factor  of  microwarelconrentional  range. 
Calculate  the  energy  factor  of  a  microwave, 'conventional 
range,  Kkm,  and  defined  as: 

where 

IS  _ _ 

\Erm  eXHi) -^ErmO 

OKif=l,109,onn  Btu,  annual  useful  cooking  energy 
output. 

£’«jf«=Total  annual  electiical  energy  consumption 
determined  from  the  terms  given  in  4.5. 1.3. 
£«MO=Total  annual  gas  energy  consumption  deter¬ 
mined  from  the  terms  given  in  4.5.I.3. 
//,=3412,  conversion  lactor  for  kilowatt-hours  to 
Btu’s. 
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5.  ILLUSTRAIION  OF  OVEN  TEST  DATA 
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